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February 28, 1991

Mr.Robert Lance, RPM
Mail Code 5SHS-11

U.S. EPA Region V
230 South Dearborn St.
Chicago, Illinois 60604

RE: Addendum
Planning Documents
Blackwell Landfill NPL Site

Dear Mr. Lance:

As you have requested, we are sending you 12 copies of the draft
Addendum to the Work Plan, Field Sampling Plan, and QAPP Planning
Documents for the Blackwell Landfill NPL Site. As suggested in the
memorandum dated February 6, 1991 which gave gartial approval to the
Planning Documents, the water supply wells will be tested for full low-
level TCL Organics and low-level TAL Inorganics, rather than for only
low-level TCL Volatiles. This Addendum covers the sampling and
analysis of water supply wells to include low-level TCL Organics and
low-level TAL Inorganics.

Please feel free to contact me if you have any further questions.
Sincerely,

WARZYN INC.

faru). Vaghy

Peter J. Vagt
Project Manager

cc. R.Utt, FPD
R. Lanham, IEPA

CAW/km)/TEL
[wpmisc-102-34]
60721

THE PERFECT BALANCE
BETWEEN TECHNOLOGY
AND CREATIVTTY

MADISON

ONE SCIENCE COURT
PO BONX 5385
MADISON, X1 53705
(608) 2314747

FAX (608) 273-2513
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Addendum
Work Plan, Field Sampling Plan, and

Quality Assurance Project Plan
Blackwell Landfill NPL Site RI/FS
DuPage County, llinois

1.0 PURPOSE

This Addendum to the Blackwell Landfill Site (Site) RI/FS Work Plan, Field Sampling
Plan, and Quality Assurance Project Plan (QAPP) discusses modifications and additions
to the original project documents. The modifications and additions are the result of the
U.S. EPA comments in a memorandum dated February 6, 1991. The memorandum gave
partial approval of the Blackwell Landfill QAPP but requested a Work Plan, Field
Sampling Plan, and QAPP addendum, which included the sampling and analysis of 26
water supply wells. The 26 water supply wells are located downgradient (25 wells) and in
the immediate vicinity (1 well upgradient) of the Blackwell Landfill Site. The water
supply wells will be analyzed for target compound list (TCL) organics and target analyte
list (TAL) inorganics by low-level detection limit methods.
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2.0 ADDENDUM TO THE WORK PLAN

2.1 WATER SUPPLY WELL SAMPLING

2.1.1 Background and Rationale

The Work Plan for the Blackwell Landfill RI/FS includes a water supply well sampling
task (Section 4.2.7.2, Task 9), but did not include a complete list of analytical parameters.
In addition to TCL volatiles by low-level detection methods, TCL semi-volatiles,
pesticides, PCBs, and TAL inorganics will also be analyzed by low-level detection

methods for water supply well samples. The exact locations of the water supply wells will
be determined after a survey of the private wells in the designated area (see Figures 3-7
and 4-8 of this document) is completed.

The water supply wells identified for sampling, 25 wells downgradient and 1 well
upgradient of the Site, will be sampled to assess potential impacts from the Site. The
additional parameters were requested to prevent potential data gaps in water supply well
information.
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3.0 ADDENDUM TO THE FIELD SAMPLING PLAN

3.1 Groundwater Sampling, Water Supply Wells

In addition to low-level analysis of TCL VOCs, water supply wells will also be analyzed
for low-level TCL semi-volatiles, pesticides, PCBs, and low-level TAL inorganics. Tables
1, 2, and 3 of the Field Sampling Plan have been modified to reflect the additional
parameters required for water supply well samples. Tables 1, 2, and 3 are found in
Appendix A of this document.
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4.0 ADDENDUM TO THE QUALITY ASSURANCE PROJECT PLAN

4.1 INTRODUCTION

This Addendum describes revisions to the original Blackwell Landfill RI/FS QAPP, dated
January 1991. These revisions result from possible data gaps in the water supply well
sampling and analysis task. In the following discussion, reference will be made to the
original QAPP, through citation of QAPP Element, Sub-Element, and Sub-Task, as
applicable.

42 QAPP E1EMENTS
Introduction
There are no modifications to this section.

Table of Contents
There are no modifications to this section.

QAPP Elcmént 1.0 }’roject Description

Sub-Element 1.1 Site Description and Site History
There are no modifications to this QAPP sub-element.

Sub-Element 1.2 Target Compounds

This QAPP sub-element has been modified to include the analysis of water supply wells
for low-level detection limit TCL volatiles, semi-volatiles, pesticides, PCBs, and low-level
detection limit TAL metals and cyanide. Parameter lists and associated detection limit
requirements for the low-level detection limit protocols are contained in Appendices B
and C of this Addendum.

Sub-Element 1.3 Project Objectives
This QAPP sub-element has not been modified.

Sub-Element 1.4 Sample Network and Rationale

This QAPP sub-element has been modified such that Tables 1, 2, and 3 of the QAPP
include the additional parameter list for water supply wells samples. These tables are
found in Appendix A of this document.
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Sub-Element 1.5 Project Schedule
There are no modifications to this QAPP sub-element.

QAPP Element 2.0 Project Organization and Responsibilities

Sub-Elements 2.1 Overall Responsibility and 2.2 Monitoring and Sampling Operations
and QC
There are no modifications to these QAPP sub-elements.

Sub-Element 2.3 Laboratory Analyses and QC
This QAPP sub-element has been modified to include analysis of water supply well

samples for low-level TCL organics, using protocols found in Appendix B of this
document by the following laboratory: '

Compuchem
3308 Chapel Hill/Nelson Highway
Research Triangle Park, North Carolina 27709

Analysis of water supply well samples for low-level TAL inorganics, using protocols
outlined in Appendix C of this document, by the following laboratory:

Warzyn Inc.
One Science Court
Madison, Wisconsin 53711

Sub-Elements 2.4 Specialized Responsibility for Laboratory Analyses, 2.5 Quality
Assurance, and 2.6 Performance and Systems Audits

There are no modifications to these QAPP sub-elements.

QAPP Element 3.0 Quality Assurance Obijectives for Measurement Data in Terms of
Precision, Accuracy, Completeness, Representativeness, and Comparability
This QAPP element has been modified. Table 1 now includes data generating activities

and associated data quality objectives for the water supply wells. Table 4 now includes
quality control requirements for low-level detection limit analysis of TCL organics and
TAL inorganics.



o ———

O S T~ T T e

Addendum

Work Plan, Field Sampling Plan, and
Qualig Assurance Project Plan (QAPP)
lackwell Landfill NPL Site RUFS
February 28, 1991

Page 6

Sub-Element 3.1 Level of Quality Control Effort
Sub-Task 3.1.1 Field Sampling Program
This QAPP sub-task has not been modified.

Sub-Task 3.1.2 Laboratory Analyses
This QAPP sub-task has been modified to include the following QC information:

Compuchem. Analysis of water supply wells for low-level TCL organics will be
performed by Compuchem using CLP protocols. Levels of QC effort for these analyses
are described in the procedure specified in Appendix B, which provides for low-level
detection limits.

Warzyn. Analysis of water supply wells for low-level TAL inorganics will be performed
using CLP protocols. Levels of QC effort for these analyses are described in Appendix C
of this document.

Sub-Task 3.1.3 Field Measurements
This QAPP sub-task has not been modified.

Sub-Element 3.2 Accuracy, Precision, and Sensitivity of Analyses

Sub-Task 3.2.1 Laboratory Analyses

This QAPP sub-element has been modified to include accuracy and precision
requirements for low-level detection limit analyses of TCL organics and TAL inorganics

for water supply wells. These requirements are described in the CLP protocol low-level
methods outlined in Appendices B and C, respectively, of this document.

Sub-Tasks 3.2.2 Field Sampling Program and 3.2.3 Field Measurements
These QAPP sub-tasks have not been modified.

Sub-Element 3.3 Completeness, Representativeness, and Comparability
This QAPP sub-element has not been modified.

QAPP Element 4.0 Sampling Procedures
This QAPP element has not been modified.
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QAPP Element 5.0 Sample Custody and Documentation

Sub-Elements 5.1 Chain of Custody Procedure for Field Aétivities, 5.2 Chain of Custody
Procedure for Laboratory Analysis, and 5.3 Final Evidence File
These QAPP sub-elements have not been modified.

QAPP Element 6.0 Calibration Procedures and Frequency

Sub-Element 6.1 Field Calibration
This QAPP sub-element has not been modified.

Sub-Element 6.2 Laboratory Calibration
This QAPP sub-element has been modified to include procedures and frequency of
calibration for low-level TCL organics and low-level TAL inorganics as outlined in

Appendixes B and C, respectively, of this document.

QAPP Element 7.0 Analytical Procedures

Sub-Element 7.1 Laboratory Analytical Procedures
This QAPP sub-element has been modified to include the following laboratory analytical
procedures:

Compuchem. Water supply samples analyzed by Compuchem for low level TCL organics
will follow the procedure outlined in Appendix B of this document.

Warzyn. Water supply well samples analyzed by Warzyn for low level TAL inorganics
will follow the procedure outlined in Appendix C of this document.

Sub-Element 7.2 Field Analytical Procedures
This QAPP sub-element has not been modified.

QAPP Element 8.0 Internal Quality Control Check

Sub-Element 8.1 Field
This QAPP sub-element has not been modified.
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Sub-Element 8.2 Laboratory

This QAPP sub-element has been modified to include low-level QC requirements. Low-
level TCL organic QC requirements are summarized in the procedure outlined in
Appendix B of this document. Low-level TAL inorganic QC requirements are

summarized in the procedure outlined in Appendix C of this document.

QAPP Element 9.0 Data Reduction, Validation, and Reporting

Sub-Element 9.1 Laboratory Analyses
This QAPP sub-element has been modified to include the following requirements:

Compuchem - Low-level TCL Organics

Requirements for identification, quantification, data reporting, and required data
deliverables for the low level TCL organics will follow those in the CLP Statement of
Work SOW 2/88 (or most current). Validation of the data will be performed by Warzyn
using Laboratory Data Validation Functional Guidelines for Evaluating Organics
Analysis, February 1988 in conjunction with QC criteria and detection limit requirements
specified with the procedure found in Appendix B of this document.

Warzyn - Low-level TAL Inorganics

Specific procedures for quantification are documented in the methods found in Appendix
C of this document. Data reporting and required data deliverables for low level TAL
inorganics will follow those in the CLP Statement of Work SOW 7/88 (or most current).
Data validation will be performed by Warzyn using Laboratory Data Validation
Functional Guidelines for Evaluating Inorganics Analyses, July 1988 in conjunction with
QC criteria and detection limit requirements specified within the procedure found in
Appendix C of this document. '

Sub-Elements 9.2 Field Analyses and 9.3 Field Sampling
These QAPP sub-elements have not been modified.

QAPP Element 10.0 Performance and System Audits
This QAPP element has not been modified.
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QAPP Element 11.0 Preventative Maintenance
This QAPP element has been modified to include the following references. Maintenance
procedures for laboratory instrumentation and equipment for TCL organics (including
low-level TCL organics) are referenced in the CLP Statement of Work SOW 2/88 (or
most current). Preventative maintenance procedures for laboratory instrumentation and
equipment for TAL inorganics (including low-level TAL inorganics) are referenced in

the CLP Statement of Work SOW 7/88 (or most recent).

QAPP Element 12.0 Specific Routine Procedures Used to Assess Data Precision,
Accuracy, and Completeness
This QAPP element has not been modified.

QAPP Element 13.0 Corrective Action
This QAPP element has not been modified.

QAPP Element 14.0 Quality Assurance Reports to Management
This QAPP element has not been modified.

[wpmisc-602-85]
SGW/kml/CAW/JFK/TFL



Fraces, fEeaed Sewall | Scehalh | e

e rnnny

Appendix A
Revised Field Sampling Plan and QAPP Tables and Figures

Tablel - Summary of Data Generating Activities and Associated
Data Quality Objectives
Table2 - Sample Type and Estimated Sample Numbers
. Table3 - Sample Quantities, Containers, Preservatives, and
Packaging
Table4 - Summary of Quality Control Requirements

Figure 3-7- Locations of Water Supply Wells in Site
Vicinity

Figure 4-8 - Private Well Sampling Locations
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TABLE 1
SUMMARY OF DATA GENERATING ACTIVITIES AND ASSOCIATED DATA QUALITY OBJECTIVES
BLACKWELL LANDFILL NPL SITE
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ACTIVITY DESCRIPTION INTENDED DATA USAGES

DEFINE NATURE AND EXTENT OF CONTAMINATION

CTontining Layer
Mapping

Soil Sampling
Surface Water

Hydrology

Surface Water/
Sediment Sampling

Monitoring Well
Construction

Groundwater Sampling

Aquifer Tests

Tonduct shallow
seismic investigation;
make auger probes to
bedrock southwest of
Tandfill,

Conduct soil sampling
in areas of past
leachate seeps.

Water Level Measurements
and Piezometer
Installation

Surface water and sed-
iment samples taken at
locations on Silver,
Swim and Suppl{ Lakes
and Springbrook.

Installation of 2
additional monitoring
well nests (total of
4 monitoring wells).

Sampling of 21 existing
and the 4 new monitoring
wells, Measurement of
water levels four times

during the investigation.

Collection of 2 soil
samples at each new
monitoring well nest
location. Samples will
represent the upper
aquifer and material
directly overlying the
bedrock.

Determine the depth to

the bedrock surface and de-
lineate the existence of the
clay confining layer in the
area west of the landfill.

To characterize an¥ soil
contamination resulting from
past leachate seeps.

To better define the
interactions between surface
water and groundwater.

To document surface water
quality surrounding the site
and to evaluate the potential
contamination effects of
discharging groundwater on
bottom sediments in surface
water bodies surrounding the
site,

To better define the “window"
where the cla{ layer may be
missing and allowing migration
between the upper and lower
aquifers.

To evaluate potential ground-
water flow paths, assess the
groundwater contamination
migration pathway, and to
characterize the groundwater
quality.

The ugper aguifer samples

will be used to assess the
uﬁper aquifer material.

The material directly over the
bedrock will be used to assess
the retardative nature of the
material and assess its po-
tential to act as an aquitard.

ANALYSIS PARAMETERS

DATA QUALITY OBJECTIVE
(ANALYTICAL_LEVEL)

Analysis of soil samples
for TCL and TAL
parameters.

Analysis of surface

water samples for TCL,
TAL, indicators and field
pH and conductivity.
Analysis of

sediments for TCL and

TAL parameters.

Analysis of groundwater
samples for TCL, TAL,
indicators and field pH
and conductivity.

Analysis of soil samples
for grain size
distribution,

Level I Data

Level 1V Data for TCL, TAL

Level I Data

Level IV Data for TCL, TAL
Level I1] Data for Indicators
Level [ Data for pH and
conductivity.

Level 1V Data for TCL, TAL
Level I11 Data for Indicators
Level ! Data for pH and
conductivity.

Level 111 Data

ANTICIPATED NO. OF

INVESTIGATIVE
SAMPLES
0
3
0

8 Surface Water
8 Sediments

25 Groundwaters

4 Soil Borings
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TABLE 1
(CONTINUED)
DESCRIPTION INTENDED DATA USAGES ANALYSIS PARAMETERS

DEFINE NATURE AND EXTENT OF CONTAMINATION (CONTINUED)

Heteorological Data
Collection

Additional Vater
Level Measurements 9

Water Supply Sampling 9

Collection of daily
temperature, precipita-
tion, wind direction and
wind velocity data.

Vater levels collected

at lower aquifer monitor-

ing wells.

Sampling of 26 water
supply wells,

IDENTIFY AND_QUANTIFY ?gURCES OF CONTAMINATION

Leachate VoTume
Evaluation

Landfill Leachate
Sampling 11

Landfill Gas
Sampting 12

721Q0APPO)TABLE]
2/22/91ADDENDUM
{cef-400-76]

Teachate Tevel
measurements at all
headwells six times
during the
investigation.

Samplin? of 4 Yeachate
headwells.

Sampling of 2 high flow
vents. Measurement of
as flow volume from 24
eadwell/vents.

Precipitation records will
represent the original source
of groundwater, surface water
and leachate. Wind directions
and velocity data will be used
construct wind rose diagrams
and will represent probable
air migration routes from the
site.

To verify the hydraulic
gradient of the lower aquifer.

To characterize the water
quality and determine if
water supply wells have been
affected by the contaminant
plume.

To estimate leachate
volume and generation
rate.

To identify the character-
istics of the leachate within
the landfill.

To provide an indication of
gas production in various
areas of the site. To
characterize the landfill gas
and to provide for modeling of
probable air migration.

DATA QUALITY OBJECTIVE
_ (AMALYTICAL LEVEL)

Analysis of water suppl
uell{ for low-level PPLY

detection TCL organics and

TAL inorganics.

Analysis of leachate
samples for TAL, TCL,
C0D and indicator
parameters.

Analysis of leachate
gas samples for VOCs.

Level V Data

Level 1V Data for TAL, TCL
Leve) 111 Data for COD and
Indicators

Level V Data

ANTICIPATED NO. OF
INVESTIGATIVE
SAMPLES

26 Water Suppl
Vell Groundzgt{rs

4 Leachates

2 Landfill Gas
Samples




{ .
" TABLE 2
SAMPLE TYPE AND ESTIMATED SAMPLE NUMBERS
BLACKWELL LANDFILL NPL SITE

SAMPLE (1) NO. OF FIELD FIELD (3) TOTAL NO. TEST (5,7)
MATRIX LAB (2) SAMPLES DUPLICATES  BLANKS MS/MSD (4)  SAMPLES PARAMETERS

DEFINE NATURE AND EXTENT OF CONTAMINATION

Soil Sampling Warzyn 3 1 0 - 4 TAL Inorganics
Compuchem 3 1 0 - 4 TCL Volatiles
Compuchem 3 1 0 - 4 TCL Semivolatiles,
Compuchem 3 1 0 - 4 TCL Pest/PCBs
Surface Water Sampling Warzyn 8 1 1 - 10 TAL-Inorganics
Compuchem 8 1 1 1 10 TCL-Volatiles
Compuchem 8 1 1 1 10 TCL-Semivolatiles
Compuchem 8 1 1 1 10 TCL-Pest/PCBs
Warzyn 8 1 1 - 10 Alk,C1,S04, TKN,
. NH3,NO3+N02, TDS
Sediment Sampling Warzyn 8 | 0 - 9 TAL-Inorganics
Compuchem 8 1 0 - 9 TCL-Volatiles
Compuchem 8 1 0 - 9 TCL-Semivolatiles
Compuchem 8 1 0 - 9 TCL-Pest/PCBs
Groundwater Monitoring Warzyn 25 3 3 - 31 TAL-Inorganics
Compuchem 25 3 3 2 3l TCL-Volatiles
Compuchem 25 3 2 2 31 TCL-Semivolatiles
Compuchem 25 3 3 2 31 TCL-Pest/PCBs
Warzyn 25 3 3 - 31 Alk,C1,S04, TKN,
NH3,NO3+NO2, TDS
Soil Borings EWI Eng. 4 1 0 - 5 Grain Size
Water Supply Sampling  Compuchem 26 3 3 2 32 TCL-Volatiles(6)
Compuchem 26 3 3 2 32 TCL-Semivolatiles(6)
Compuchem 26 3 3 2 32 TCL-Pest/PCBs (6)
Warzyn 26 3 3 - 32 TAL-Inorganics(6)



- . A v — o s - e ——

AT
TABLE 2
(Continued)

IDENTIFY AND QUANTIFY SOURCES OF CONTAMINATION
Leachate Headwell Warzyn q 1 1 - 6 TAL-Inorganics
Sampling Compuchem 4 1 1 1 6 TCL-Volatiles

Compuchem 4 1 1 1 6 TCL-Semivolatiles

Compuchem 4 1 1 1 6 TCL-Pest/PCBs

warzyn 4 1 1 - 6 Alk,C1,S04,TKN,

NH3,NO3+NOZ, TS,
coD
Landfill Gas Vent Enseco 2 1 1 4 Volatile Organics
Sampling
Notes
(1) Samples will be considered Tow or medium concentration.
(2) Compuchem Warzyn Engineering Inc. EWI Engineering Enseco, Inc.
3308 Chapel Hill/Nelson Hwy One Science Court 505 Science Court 9537 Telstar Ave.
Research Triangle Park, NC 27709 Madison, Wl 53705 Madison, WI 53705 Suite 118
E1 Monte, CA 91731

(3)

(4)

(5)
(6)
(7)

A trip blank for VOC analxsis will be included with each cooler shipged for aqueous (leachate groundwater, surface
water and water suqq]y wells) samples. One trip blank (pre-cleaned SUMMA passivated canisters 1s required for the
sampling of landfill gas vents for volatiles.

EXTRA VOLUME REQUIREMENT: Extra volu 2 is required for the TCL organic MS/MSD gua]ity control requirement (triple
volume for VOC, double volume for BNA and Pesticides/P(Bs). TAL inorganics and general water quality indicator
parameters require MS/MSD analysis, hcwever, do not require additional sample volume to meet the specified QC.

See Appendix A for EPA TCL and TAL analyte lists.

Low level detection limits required for water supply wells (see Appendices B and C of the QAPP addendum).

Groundwater samples for metals analysis will be field filtered through a 0.45 micron filter prior to the addition of
preservatives,

721QAPPO1TABLE2
2/22/91addendum
[ccf-400-76a]




Analysis
Low Concentration (Organics)

Groundwater Samples

Extractable, Base/neutral,
and acids

Pesticides/PCBs

Volatiles

Water Supply Well Samples

Extractable, Base/neutral,
and acids

Pesticides/PCBs

Volatiles

TABLE 3

SAMPLE QUANTITIES, CONTAINERS, PRESERVATIVES, AND PACKAGING

Bottles and Jars

Two l-Liter amber
glass bottles

Two l-Liter amber
glass bottles

Two 40-mL volatile
organic analysis
(vDa) vials.

Two 1-Liter amber
glass bottles

Two I-Liter amber
glass bottles

Four 40-mL VOA vials

Preservation

Iced to 4°C.

fced to 4°C.

1:1 HCL (2 drops/

vial), iced to
a°C.
Iced to 4°C.

Iced to 4°C.

Iced to 4°C.

Holding Time(2)

FOR SAMPLES FROM THE BLACKMELL LANDFILL NPL SITE RI/FS

Volume of Samples

Shipping

5 days from VTSR

to extraction,
analysis within
40 days after
extraction

5 days from VTSR

to extraction
analysis within
40 days after
extraction

10 days from
VTSR

5 days from VTSR

to extraction,
analysis within
40 days after
extraction

5 days from VTSR

to extraction,
analysis within
40 days after
extraction

7 days

Fill bottle to
neck

Fi1l bottle to
neck

Fill completely
no headspace

Fill bottle to
neck

Fill bottle to
neck

Fill completely
no headspace

Shipped daily
by overnight
carrier

Shipped daily
by overnight
carrier

Shipped daily
by overnight
carrier

Shipped daily
by overnight
carrier

Shipped daily
by oeernight
carrier

Shipped daily
by overnight
carrier

Normal Packaging (1)

Vermiculite

Vermiculite

Vermiculite

Vermiculite

Vermiculite

Vermiculite



Analysis
Surface Water Samples

Extractable, Base/neutral,
and acids

Pesticides/PCBs

Volatiles

Leachate Samples

Extractable, Base/neutral,

and acids

Pesticides/PCBs

Volatiles

Low Concentration (Incrganics)

Groundwater Samples

Metals

Cyanide

Bottles and Jars

Two 1-Liter amber
glass bottles

Two 1-Liter amber
glass bottles

Two 40-mL VOA vials

Two 1-Liter amber
glass bottles

Two 1-Liter amber
glass bottles

Two 40-mL VOA vials

One 1-liter high
density polyethylene
bottle

One 1-liter high
density polyethyler:
bottle

L T e L e

Preservation

Iced to 4°C.

Iced to 4°C.

1:1 HCL (2 drops/
vial), iced to
4°C.

Iced to 4°C.

Iced to 4°C.

Iced to 4°C.

Field filter
through 0.45 um
filter. HNO3 to
pH<2. Iced to 4°C.

Add NaOH to pH>12.
lIced to 4°C.

TABLE 3
(Continued)
Holding Time(2) Volume of Samples Shipping

5 days from VTSR
to extraction,
analysis within
40 days after
extraction

5 days from VTSR
to extraction,
analysis within
40 days after
extraction

10 days from
VTSR

5 days from VTSR
to extraction,
analysis within
40 days after
extraction

5 days from VTSR
to extraction,
analysis within
40 days after
extraction

7 days

180 days from
VTSR (26 days
from VTSR for
mercury)

12 days from
VTSR

Fill bottle to
neck

Fi1l bottle to
neck

Fill completely
no headspace

Fi1l bottle to
neck

Fi1l bottle to
neck

Fi11 completely
no headspace

Fill to shoulder
of bottle

Fill to shoulder
of bottle

Shipped daily
by overnight
carrier

Shipped daily
by overnight
carrier

Shipped daily
by overnight
carrier

Shipped daily
by overnight
carrier

Shipped daily
by overnight
carrier

Shipped daily
by overnight
carrier

Shipped daily
by overnight
carrier

Shipped daily
by overnight
carrier

[

[ ]

Normal Packaging (1)

Vermiculite

Vermiculite

Vermiculite

Vermiculite

Vermiculite

Vermiculite

Vermiculite

Vermiculite




Analysis

Water Supply Well Samples

Metals

Cyanide

Surface Water Samples

Metals

Cyanide

Leachate Samples

Metals

Cyanide

Water Quality Parameters

Groundwater Samples

TKN, Nitrate + Nitrite-N and

* Ammonia

Alkalinity, Chloride, Sulfate

DS

Bottles and Jars

One 1-liter high
density polyethylene
bottle

One 1-liter high
density polyethylene
bottle

One 1-liter high
density polyethylene
bottle

One 1-liter hiﬁh
density polyethylene
bottle

One 1-liter high
density polyethylene
bottle

One 1-liter high
density polyethylene
bottle

One 1-1liter hiﬁh
density polyethylene
bottle

One 500-mL
polyethylene bottle

One 500-mL
polyethylene bottle

(

Preservation

HNO3 to pH<2.
Jced to 4°C.

Add NaOH to pH>12.
Iced to 4°C.

HNO3 to pH<2.
Iced to 4°C.

Add NaOH to pH>12.
Iced to 4°C.

HNO3 to pH<2.
Iced to 4°C.

Add NaOH to pH>12.
Iced to 4°C.

H2504 to gH<2.
Iced to 47C.

Iced to 4°C.

Field filter
through 0.45 um
filter. Iced to
4°C,

TABLE 3
(Continued)

Holding Time(2)

Volume of Samples

Shipping

180 dags from
VISR (26 days
from VTSR for
mercury)

12 days froa
VTSR

180 dags from
VTSR (26 days
from VTSR for
mercury)

12 days from
VTSR

180 days from
VTSR (26 days
from VISR for
mercury)

12 days from
VTSR

28 days

28 days (14 days
alkalinity)

7 days

Fi1l to shoulder
of bottle

Fill to shoulder
of bottle

Fi11 to shoulder
of bottle

Fi11 to shoulder
of bottle

Fill to shoulder
of bottle

Fil11l to shoulder
of bottle

Fi11 to shoulder
of bottle

Fi11 to shoulder
of bottle

Fi11 to shoulder
of bottle

Shipped daily
by overmight
carrier

Shipped daily

by overnight
carrier

Shipped daily
by overnight
carrier

Shipped daily
by overnight
carrier

Shipped daily
by overnight
carrier

Shipped daily
by overnight
carrier

Shipped daily
by overnight
carrier

Shipped daily
by overnight
carrier

Shipped daily
bv overnight
carrier

Normal Packaging (1)

Vermiculite

Vermiculite

Vermiculite

Vermiculite

Vermiculite

Vermiculite

Vermiculite

Vermiculite

Vermiculite



Analysis Bottles and Jars

Surface Water Samples

TKN, Nitrate + Nitrite-N and
Ammonia

One 1-liter high
density polyethylene
bottle

One 500-mL
polyethylene bottle

Alkalinity, Chloride, Sulfate

T0S One 500-mL
polyethylene bottle

Leachate Samples

One 1-liter high
density polyethylene
bottle

One 500-mL
polyethylene bottle

TKN, Nitrate+Nitrite-N, Ammonia
and COD

Alkalinity, Chloride, Sulfate

DS One 500-mL
polyethylene bottte

Low or Med Concentration (Organics)

Soil and Sediment Samples

One 8-0z wide mouth
glass jar

Extractable, Base/neutral
and acids

Pesticides/PCBs One 8-0z wide mouth
glass jar
Volatiles Two 4-0z wide mouth

glass jars

Preservation
H2S04 to BH<2‘
Iced to 4°C.
Iced to 4°C.
Iced to 4°C.
H2504 to gH<2.
Iced to 4°C.

Iced to 4°C.

Iced to 4°C.

Iced to 4°C.

Iced to 4°C.

Iced to 4°C.

TABLE 3
(Continued)
Holding Time(2) Volume of Samples Shipping

28 days

28 days (14 days
alkalinity)

7 days

28 days

28 days (14 days
alkalinity)

7 days

10 days from VTSR
to extraction,
analysis within
40 days after
extraction.

10 days from VTSR
extraction,
analysis within
40 days after
extraction,

10 days from
VTSR

Fill to shoulder
of bottle

Fill to shoulder
of bottle

Fill to shoulder
of bottle

Fi11 to shoulder
of bottle

Fill to shoulder
of bottle

Fill to shoulder
of bottle

Fill 3/4 full

Fill 3/4 full

Fill Completely
no headspace

Shipped daily
by overnight
carrier

Shipped daily"

by overnight
carrier

Shipped daily
by overnight
carrier

Shipped daily
by overnight
carrier

Shipped daily
by overnight
carrier

Shipped daily
by overnight
carrier

Shipped daily
by overnight
carrier

Shipped daily
by overnight
carrier

Shipped daily
by overnight
carrier

e S . ]

Norma) Packaqing (1)

Vermiculite

Vermiculite

Vermiculite

Vermiculite

Vermiculite

Vermiculite

Vermiculite
(Med in cans/
vermiculite)

Vermiculite
(Med in cans/
vermiculite)

Vermiculite
(Med in cans/
vermiculite)
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G TABLE 3 '
{Continued)
Analysis Bottles and Jars Preservation Holding Time(2)  Volume of Samples Shipping Normal Packaging (1)
Low or Med Concentration (Inorganics)
Soil and Sediment Samples
Metals and Cyanide One B-0z wide mouth Iced to 4°C. 180 days from Fi1l 3/4 full Shipped daily Vermiculite
glass jar VTSR (26 days by overnight (Med in cans/
from VTSR for carrier ' vermiculite)
mercury and 12
days from VTSR
for cyanide)
Physical Analysis
Soil Samples
Grain Size Distribution Two 8-0z wide mouth NONE Not established Fill 3/4 full Ship by carrier Vermiculite
glass jars
Landfill Gas Analysis
Volatiles One 6-1iter SUMMA Iced to 4°C. Not established Fill as described in Shipped daily Vermiculite
passivated canister procedure. by overnight
. carrier

Notes

1) The packing material should completely cushion the sample bottles - botttom, sides and top.
2) VTSR - verified time of sampling receipt. Unless otherwise noted, the holding time is from the date sampled.

721QAPPO1TABLE3
2/22/91addendum
[ccf-400-76b]



TABLE 4
SUMMARY OF QUALITY CONTROL REQUIREMENTS
FOR ANALYSES PERFORMED AT THE BLACKWELL LANDFILL NPL SITE RI/FS

.

PARAMETER - AUDIT FREQUENCY] LIMITSZ

TCL Organics Requirements per SOW 2/88 (or most current)
TAL Inorganics Requirements per SOW 7/88 (or most current)

TCL Organics (Low Level Detection Limits for Water Supply Wells)
For Volatile Organics:

The acceptance control Timits specified in Sections 8, 9, and 11 of the
SOP (Appendix B of the QAPP Addendum) should be met. Method blank
samples shall be analyzed daily at the beginning of the day before
analysis of any samples, and at the beginning of each 12 hour shift.
MS/MSD should be analyzed at a frequency of one per group of 20 or fewer
samples analyzed.

For Semivolatile Organics:

The acceptance control limits specified in Section 7 and 9 of the SOP
(Appendix B of the QAPP Addendum) should be met. Method blank and MS/MSD
samples should be prepared and analyzed at a frequency of one per group
of 20 or fewer samples analyzed.

For Pesticides/PCBs:

The acceptance control limits specified in Section 7, 8, 9, and 10 of the
SOP (Appendix B of the QAPP Addendum) should be met. Method blank and
MS/MSD samples should be prepared and analyzed at a frequency of one per
group of 20 or fewer samples analyzed.

TAL Inorganics (Low Level Detection Limits for Water Supply Wells)

The QA/QC requirements should be consistent with that of the SOP
(Appendix C of the QAPP Addendum).
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PARAMETER

TABLE 4

(continued)

AUDIT

Alkalinity, Choride,
Sulfate, Nitrate+Nitrate Nitrogen

Lab Blank
Check Standard

EPA QC Reference
Standard

Lab Duplicate

Matrix Spike

FREQUENCY!

1 per 10 samples
1 per 10 samples

1 per set

1 per 10 samples

1 per 10 samples

Standard at 2 times 1 per set after

detection limit

Chemical Oxygen Demand

Ammonia Nitrogen

Lab Blank
Check Standard

EPA QC Reference
Standard

Lab Duplicate
Matrix Spike

Lab Blank
Preparation Blank
Check Standard

EPA QC Reference
Standard

Lab Duplicate

Matrix Spike

calibration and
EPA QC reference
standard.

1 per 10 samples
1 per 10 samples

1 per set

1 per 10 samples

1 per 10 samples

1 per 10 samples
1 per set
1 per 10 samples

1 per set

1 per 10 samples

1 per 10 samples

< Detection Limit (DL)
90 - 110 % Recovery
80 - 120 % Recovery
10 RPD (+ 2xDL if
sample concentration
is <5 x DL)

85 - 115 % Recovery

+ Instrument DL

< Detection Limit (DL)
90 - 110 % Recovery
80 - 120 % Recovery
10 RPD (+ 2xDL if
sample concentration

is <5 x DL)
85 - 115 % Recovery

< DL

< DL

90 - 110 % Recovery
80 - 120 % Recovery
10 RPD (+ 2xDL if
sample concentration

is <5 x DL)

85 - 115 % Recovery



TABLE 4

(continued)
PARAMETER AUDIT FREQUENCY] LIMITSZ
TKN
Lab Blank 1 per 10 samples < DL
Preparation Blank 1 per set < DL
Check Standard 1 per 10 samples 90 - 110 % Recovery
EPA QC Reference 1 per set 80 - 120 % Recovery
Standard
Lab Duplicate 1 per 10 samples 10 RPD (+ 2xDL if
sample concentration
is <5 x DL)
Matrix Spike 1 per 10 samples 85 - 115 % Recovery
Total Dissolved Solids
Lab Blank 1 per set < DL
EPA QC Reference 1 per set 80 - 120 % Recovery
Standard
Lab Duplicate 1 per 10 samples 10 RPD (+ 2xDL if
sample concentration
is <5 x DL)
Grain Size Distribution
Lab Duplicate 1 per 10 samples 10 RPD or <2% by weight
Field pH
Check Standard 1 per 10 samples + 0.05 pH unit of
buffer selection
Duplicate 1 per 10 samples + 0.2 pH unit
Field Specific Conductance
Check Standard 1 per 10 samples + 5% of standard
Duplicate 1 per 10 samples 15 RPD (+ 2xDL if

sample concentration
is <5 x DL)
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PARAMETER

TABLE 4
(continued)

AUDIT FREQUENCY1

Volatile Orbanic Compounds (for leachate gas samples)

Check Standard One standard
containing all
target compounds
(after initial
tuning)

Lab Control Sample 1 per 20 samples
and Duplicate

Control Sample

(containing 5 spec-

ified compounds)

System Blank 1 per 20 samples

1 Frequencies apply to each individual matrix.
2 Refer to Appendix A for required detection limits for each analyte.

721QAPPO1TABLES
2/22/91addendum
[ccf-400-76c¢]

LIMITSZ

90 % of the target
compounds must be
within + 30 % of the
3 point calibration
curve.

85 - 115 % and <20 RPD
(for all 5 compounds)

A11 compounds < MDL
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Appendix B

Compuchem Laboratories
Low-Level Detection Methods for Residential Well Sample Analysis

Volatile Organics
Semi-Volatile Organics
Pesticides/PCBs



Volatile Organics
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STANDRAD OPERATING PROCEDURE
FOR
THE ANALYSIS OF VOLATILE ORGANICS WITH LOW DETECTION LIMITS
IN RESIDENTIAL WELL WATER SAMPLES

USING GAS CHROMATOGRAPHY/MASS SPECTROMETRY

PREPARED BY
Cheng-Wen Tsai
October 1987

Revised January 1989

Reviszed May, 198¢
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ANALYSIS OF VOLATILE ORGANICS WITH LOW DETECTION LIMITS

BY

PURGE AND TRAP GAS CHROMATOGRAPHY/MASS SPECTROMETRY METHOD

(PREPARED BY CHENG-WEN TSAI )

REVISED JANUARY 1989
Revised May, 1989

1.0 SCCPE AND APPLICATION

2.0

1.

]

This standard operating procedure describes the ma2thod
for the analysis of volatile organics in private well,
municipal warer supply and domestic well sampiles.

This is a purce and trap gas chromatography/mass
spectrometry (GC/MS) method applicable to the determi-
nation of 38 compounds (See Table 1} in municipal water
supply, and private well water samples.

The required method detection limit (MDL) for each
compound is listed in Tadle 1.

This method is restricted +o use by or under the super-
vision of analysts experienced in the operation of

a purge and trap system, and gas chromatography/mass
spectrometry, and in the interpretation of mass spectra.
Each analyst must demonstrate the ability to generate
acceptable results with this method using the procedure

described in Section 10.

SUMMARY OF METHOD

2

.1

An inert gas is bubbled through a 20-ml water sample
contained in a specially designed purging chamber at
ambient temperature. The purgeables are efficiently
transferred from the agueous phase to the vapor phase.
The vapor is swept through a sorbent trap where the
purgeables are trapped. After purging is completed, the
trap is heated and backflushed with the inert gas to
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TABLE 1

TARGET COMPOUND LIST (TCL) AND QUANTITATION LIMITS (QLs)

(FOR RESIDENTIAL WELL WATER SAMPLES)

VOLATILE ORGANICS CAS NUMBER QUANTITATION LIMITS(u:
Benzene 71-43-2 1.3
Bromdichlorometharne 75-27-4 1.3 ~
Bromoforr 75-25-2 1.5
Bromomethane 74-83-9 1.3
Carbon Tetrachlorics 56-23-5 1.8
Chlorobenzene 10E-90-7 1.2
Chloroethane TL-00- 3 1.5
Chioroform €E7-66-3 1.3
Chioromeihane 74-87-3 1.3
Dibromochliorometherse 124-48-1 1.3
l,)J-Dickrlcroethans 75-34-3 1.8
l,2-Dichloroethane 107-06-2 i3
1,1-Dichioroethene 75-35-4 D
l,2-Dichloroethene (Total) 1.3
1,2-Dichlorcpropane TE-87-5 1.3
Cis-1,3-Dichlorczrcoene 10061-01-5 2.0
Trans-1,3-Dichlorcpropern 10061-02-6 2.4
Ethyl Be...cne 100-41-4 1.2 »
Methylene Chloricde (=*) 75-09-~2 hS
1,1,2,2-Tetrachicrcezhe 79-34-5 1.z
Tetrachlcroeshene 127-18-~3 .z
Toluene (*) 108-88-3 P
1,1,1-Trichloroethane 71-55-6 1
1,1,2-Trichloroethane 79-00-5 1.8
Trichloroethene 79-01-6 1.3
Vinyl Chloride 75-01-4 1.z
Acrolein 107-02-8 23.¢
Acetone (*) €7-64-1 5.¢
Acrylonitrile 107-13-1 23.¢
Carbon Disulfide 75-15-0 3.0
2-Butanone (*) 78-93-3 5.¢
Vinyl Acetate 108-05-4 5.0
4-Methyl-2-Pentanone 168-10-1 1.5
2-Hexanone 518-78-6 5.0
Styrene 100-42-5 1.0
m-Xylene #** 108-38-3 1.3



O-Xyléne
p-Xylene

NOTE: *

x %k
& %

95-47-6
106-42-3

Common laboratory solvent. Contrcl
the methoé¢ detection limits.

m-Xylene,
three.

o-Xylene and p-Xylere are reporte

—
[T

limits for blanks are §

2 as a total c¢f
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3.

4.

0

0

desorb the purgeables onto a gas chromatographic column.
The gas chromatograph 1is temperature programmed to
separate the purgeables which are then detected with

mass spectrometer.

INTERFERENCES

3.

1

Impurities in the purge gas, organic compounds outcasing
from the plurbing ahead of the trap, and solven+t vapirs

in the laboratory account for the majority of contamina-
tion problems. The analytical system must be demonstrated
to be free from contamination under the conditions of the
analysis by running laboratory reagent blanks. The use C
non-telfon plastic tubing, non-telfon thread sealants, or
flow contrcllers with rubber components in the purce and
trap system should be avoided.

Samples can be contaminated by diffusion of vola:zil

¢rcanics through the septum seal into the sample ¢uring
shipment anc s:torage. A trip blank sample preparec from
orcanic-free wazer and carried through the sampliing ancd
handlinc prozocol can serve as a check on such contéeri-

nation.

4 (D

Contamination by carry-over can occur whenever hLigh level
and low level! samples are seguentially analyzecd.To reluce
carry-over, the purging device and sample syrince must be
rinsed with reacent water between sample analysis.
Whenever an wnusually concentrated sample 1is encounterer
it should be followed by an analysis o0f reagent water tou—
check for cross contamination. It may be necessary ¢
wash the p.rcing device with a detergent soluticn, rinse
it with diszilled water, anc¢ then dry it in a 1(>3%C

oven between analysis. The trap anc other parts cf t-e
syster are also subjected to contamination; thereicre,
freguent bakeou:t and purcinc of the entire system may

be reguirec.

SAFETY PRECAUTIONS

4.

1

The tcxicity or carcinogenicity of chemicals usel in
this method has not been precisely defined, each
chemical should be treated as a potential health he:zarc,
and exposure to these chemicals should be minimized.
Each laboratory i1s responsible for maintaining awareness
of OSHA regulations regarding safe handling of chericels



used in this method. A reference file of material da:a
handling sheets should also be made available to all
personnel involved in the chemical analysis. Adcditionzl
references to laboratory safety are available for the
information of the analysts.

The following parameters covered by this method have beer
tentatively classified as known or suspected hurman or
mammalian carcinocens: benzene, 1,4-dichlorobenzene, hexza:-
hlorobutadiene, tetrachloroethene, trichloroethene, carb:z:n
tetrachioricde, bis-2-chloroisopropyl ether, 1,2- dlchloro*'“ane,
1,1,2,2,-tetra-chloroethane, l,l,z-trichloroethane, chlorciform,
l,2-dibromo-methane, and vinyl chloride. Primary staniarcs of
these toxic compounds should be prepared in a hood. NIQSE"
MESA approved toy‘c cas resp'ra‘or should be WOTrTL whe' Lh-

PARA TERIAL

Sancle Conteirners

(8]
-t

Forty milliliter (40-ml) screw cap glass vials wizh
PTFE-faced siiicone septum seals shoulé be usel. wasnh
vials and sezis with detergent, rinse with tap wzter,

then distiilied weser, ané Adry at 105C0c, alicw tc co:z:
in area knowo. to be free of organic vapors.

5.2 purce and Trexo Syvstem (Tekmar 1SC-2 or ecuivzlens

§5.2.1 Purcirnz Device

rgcs purcine device must be caraile
20-ml samples withn a weter cc.. -
least 5-cr. deep. A glass frit installed az =
base of sample chamber allowing purcing cesd
pass through the water column as finely ¢:v
bubbles with a diameter of 3 cm at the cor:c:

bl
m 0
RN

th r b

...
\ {h ot
(h

5.2.2 Volatiie Trap

m

The 1rap mus: be at least 25 c¢m long and havs
inside diameter of at least 0.105 inches. Tre
trap must contain the following amounts of

adsorbents: 1/3 of 2,6-diphenylene oxide p0
1/3 of silica gel, and 1/3 of coconut char c
Prior to caily use, the trap is conditione

10 minutes at 2200C while backflusing viir an

Ot-'
J o4 (1 ‘/
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.2.3

.3.4

.3.5

inert gas flow of 3t least 20 ml/min. The trag
effluent is vented to the room through a charcoal

trap.

Desorpder

The desorber must be capable of rapidly prehea:-
inc the trap to 1800C, then desorbinc the trap
to the GC column while maintaining the tempera:ure

of 1800¢C.

YST

Gas chromatograph must be capable of temperz:cure
prograrming and achieving an initial ceolurs
temperazure of 300c - 4s0c. variable cons:ars
differential flow controllers capable of
maintaining constant flow rates throuchou:r the
desorp:zion and temperature program shoulé be usec.

Eichz Ft. long x 1/8 0.D. glass coluwrr, rackx
s

with 1% SP-1000 or: Carbopack B (60C,E07 mesnt) ¢

—~em v Y
eh.z..-A vc,e.’lt.

Must be capable of scanninc from 20
everyv 7 ceconis ©r less, utilizinc 7
eleczron energy in the electron imca

St ionizat
mocde, and producing a mass spectrur which mest &ll
the criteria in Table 3 when 50 ng of 4-brorc-
fluorcbenzene (BFB) is injected through zhe &I in:

GC/MS Interface

GC to ms interface constructed of all glass
glassiined materials shiou.< be used. Glass can
be deactivated by silanizing with dichlcroc:-
meLhylsilane.

.“ v em

A computer system must be interfaced tc the mass

~
- -
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6.

O

spectrometer that allows the continuous acquisi

tion

and storage on machine-readable media of all mass

spectra obtained through the AQuration of the
chromatographic program. The computer must have
the software that allows searching any GC/MS da=
file for spectra m/z (masses) and plottinc such
m/z abundance versus time or scan number.
Software must also allow integrating the
abundance in any Extracted Ion Current Profile
({EICP) between specific time or scan number

limits.
.3.6 ring ring lv
5.3.6.1 Syringes - 5-ml and 25-ml glass

(1]
11
“©

3

hypodermic with 1luerlock tip (twc
5.3.6.2 Micro Syringes - 25- and 100(-

5.3.6.3 Gas Syrinces - 1.0 and 5.0 rl cas
with shut-off valve.

w
L)
~J
04
.
..::

]
W]

D

5.3.7.1 Standard S:torace Containers - 3.7 Ll
sCrew cap amber vilas.

5.3.7.2 Mininert Valves - SCrew Cac.

REAGENTS

6.

1

M=z:thancl, demonstrated to be free of an al)tec {sTiX=
100 ul into 25 mi of reacent water and analyze. rescl
ould be less than detection limits.).

Reagent water, producing less than detection lirmits ci
those compounds that are monitored. Prepared by DboLlin
distilled or natural waters for 15 minutes followel =y
1 hour purge with Jnert gas while temperature is held

-

at 900C or car>ocn fIiltered. Store in clean, narrow

J....

mouthed crip top PTFE-line? septa bottles.

Stock Standards - Commerical mixed stock solutions
ol

are available (Supelco Purgeeables A, B, and C) that
contain most of the compounds of interest at a CCOnCtérn-
tration of 0.2 mg/ml. Stock sclutions must be precarec

1vied

from neat, as folows for those compounds not inc

a

!
>
(9]
y
!
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KOTE 1:

-

commerical mixes(NOTE 1).

Place 24.4 ml of methanol in a 25-ml volumetric
flask. Allow flask to stand unstoppered for 10
minutes or until all alcohol-wetted surfaces
have dried, and then tare.

Usinc a 100-ul syringe, add 50 mg of assayed
reference material to the flask. Be sure that
the drops fall directly into the alcohol

without contacting the neck of the flask.

Retare the flask and add S0 mg of the next
compound. Repeat the process until all compounds
have been added.

Dilute to volume, and stopper. Mix by invertinc
flask several times. The resulting so:ution will
contain each analyte at a concentration of

2.0 me/ml.

Stzore stock standard solutions in 3-rl vials
equippeé with PTFE mininert valve tops at 0°C
All szazncdzrds must be replaced each monih.

Trhe folliowing compounds must be macde frcm neat:

Cis-1,2-cdichloroethene, trans-1,2-dichloroethene,

O-xvlene, m-xylene, p-xylene, 1,3-éichloro-
benzene, 1,4-dichlorobenzene, styrene
l,2-cdichilorobenzene.

Using stock s+<andards to prepare secondary c¢iluticn
standards in methanol. The secondary dilution standarcs

are prepared at concentrations that can be easily céiluted

to prepare agueous calibration standards tha: will
bracket the working range of the method.

6.4.1

6.4.2

To prepare secondary d:lution standards, place
9.0 ml of methanol into a 10-ml volume:ric flask.

Inject exactly 250 ul of the speclco purgeable A
and purgezble B stock solution, and 250 ul of
the stock solution prepared from neat (6.3) 1into
the metharol. When the standard solution 1is



Pt otn il

6.
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8

prepared as above; the solution will cor:ain each
analyte at a concentration of 5 ng/ul.

6.4.3 Separate secondary dilution standard mixture
should be prepared weekly for the gases fror the
Supelco purgeable C mix.

6.4.4 Store secondary dilution standards in 3-rl class

tops. Storage conditions and time describel ¢
stock standary solutions (6.3.4) also accliy =

trs

secondary dilution standard solutions.
horkinc Acueous Calibration S:sandards
Usinc the secondary dilution standards to prepars Z.ve
calibration standards at concentrations of 5, 1&, 21,
40 angé 60 uc/L for all volatile compounds excep: the
acroleirn &nc acrylonitrile, which should be a:
cI:.zentrazicns of 25, 50, 75, 100 and 125 ug.'L.
Corntirnuine Calitration Check S:tandarc
Prepare the aqueous continuing calibration che:cx
standard scliution at concentretion of 20 uc 'L for ell
compounds except acrolein ané acrylonitrile, wrhicrh
should be at concentration of 50 uc/L.
Sample matrix Spiking Solution
Trepere & mMatrix SpPiXKinz sclctilcn containing a-l:
compounds of interest in methanol usinc the procel.rss

dezs-ribed in Section 6.3 and 6.4. It is recommenis:
that the serondardy dilution standard be preparel
concentration of 50 ug/mL for all compounds excCe:r
acrolein and acrylonitrile, which shall be &= &
concentration of 125 ug/mlL. The addition of 1C vl cI
such standard solution to 25 mL of reagent water O
samples would be eguivalent to 20 ug/L. Store &~ vz,

- e -

after 1 month.

Internal Standard Solution



Prepare a spiking solutiorf containing Bromochloromethane,
1,4-Difluorobenzene, and chlorobenzene-d5 in methanol

using the procedures described in Section 6.3 ancd 6.4.
It is recommended that the secondary dilution standard
be prepared at a concentration of 50 ug/mL of each

internal standaré compound. The addition of 10 ul of

such a standard to 25 mL of sample or calibration
standard would be equivalent to 20 ug/L.

QryY ik I 1tion

Prepare a surrocate spiking solution containing
Toluene-dg, Bromofluorobenzene, and 1,2-dichlorc-

ethane-d4 in met<hanol using the procedures describecd

in Section €.3 and 6.4, It is recommended that the

secondary cliuvtion standard be prepared at a concentra-
tion of 50 uc.'rl of each surrocate spike ccrmpount.
The addition of 10 uL of such as standarcé to 25 rl
sample oOr cé.ibration standard would be eguivzlent tc

20 uc/L.

4-BORMOFLLUOP ST IFNT (BFBR) S01Ution

Prepare a

23 uz 'ml solution of bromefluorctenzers
methanol. T

T CQLLECPION, PRESERVATION, AND STORAGE
Samzole collzcsicn

7.1.1 Collec: 2.l samples in duplicate{2 4d-rl

18]

vials). Fill sample bottles to overIlow.rlc.
No air bubbles should pass through <he sa-c!
as the bottle is filled, or be trarped in =

samp.e when the bottle is sealed.

7.1.2 When sampling from a water tap, open the tagp and

is sciution would be used for S tunin

T2
=]

g

c:

c

h (M

n

s’

allow the system to flush until water teTperature

has stabilized {(usually about 10 minutes).
the fiowv to about 500 ml/min. and collec:
duplicate samples from the flowing syster.

7.1.3 When sampling from an open body of water,

Al:u
;
ol

a l-guart wide-mouth bottle or l-liter Lbcaxer
- A

with sample from a respresentative area, &o

—

-
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3

carefully fill duplicate sample bottles fron
the container.

Sample Preservation

(8]

.2.

Adjust the pH of the duplicate samples tc <2 by
carefully adding one drop of 1:1 HCl for eac-

20 ml of sample volume (See Reference No.6). Seal
the sample bottles, PFTE-face down, and shaks
vicorously for one minutes.

The samples must be chilled to 40C on the gav

of collection and maintained at that terpera-ure
un+il analysis. Field samples that wili nict b=
packaged for shipment with sufficient ice tc
encsure that they will be at 40Cc on arrive: e-
the laboratory.

Samcle stgrace

7.

~)
.

3.

1

Store samrles at 40C until analysis. The sa~z-.=
s+.Irecearea must be free of organic szlvent vVeDIre.
Anzlvze all samples within 7 days 0f ceclleczizn.
Sarzlies not analyzed within this period ruost e

éiscarcéed and reg.aced.



8.

0

CALIBRATION AND STANDARDIZATION
8.1 Tuninc and GC/MS Calibration

B.1.1 The laboratory must establish that a given GC/MS
system meet the standarg spectral abundance
Criteria prior to initiating any on-¢oing data
collection. The GC/MS system must be hardware
tuned to meet the abundance criteria listed irn
Table 4 for a maximum of a 50 ng injection of
4-Bromofluorobenzene (BFB). Add 50 nc of BIB
solution to 20 ml of reagent water and anzlyze
alone. BTYE should NOT be analyzed simultanecus.y
with any calibration standards or blanks. This
criteria must be demonstrated dialy ¢r fcr each
twelve-hour (12) time period. If reguired

backcroundé sukstraction must be straicht forward
anc desicrned only to eliminate column bliesZ
or instrurment background.

£...2 BFB criteria MIST be met before any s:za~iarces,
samgles ¢or blanks are analyzed.

£.1.3 Any ac:-icrn taken which may resulis in effertinc
the tuninc criteria for BFB, the tune mis:t be

.L. -

verif:ed irrespective of the twelve-hour tunin c
reguirement.

8.1.4 The laboraztory shall document the GC./MS tininc
and mass Calibration each time thc syster 1s t

£.2 Calibra-iorn of CT/MS System

8.2.1.1 Prior to the analysis of saxples and
required blanks and after tuninc
criteria have been me:, the GC /NS syster
must be initially calibrated a: a minimuw
of five concentrations to deterrine the
linearity of response utilizinc the
initial calibratior standerd soluticns
containing all compcunds listed in Tadle 2.
Once the system has been calibra:ed,
the calibration must he veritied after
the initial calibration and each twe.vel(ll)
hours time period for each GC/MS System.
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TABLE 2

CHARACTERISTIC 1ONS FOR VOLATILE ORGANIC COMPOUNDS

Parameters Primary Ion Secondary lons
Chloromethane 50 52
Bromomethane 94 96

Vinyl Chloride 62 64
Chloroethane 64 66
Methylene Chloride 84 49, 51, 8¢
Acetone 43 58
Carbon Disulfide 76 78
1,1-Dichloroethene 96 61, 9t
l,}-Dichloroethane 63 65, 83, 85, 9&, 10<
l1,2-Dichloroethene 96 61, SE
Chloroform 83 ES
l,2-Dichloroethane 62 64, 100, ¢98
2-Butanone 72 57
1,1,1-Trichloroethane 97 99, 117, 1.9
Carbon Tetrachloricde 127 119, .I1
Vinyl Acetatre 43 EE
Bromodichloromethane g3 85
1,1,2,2-Tetrachloroethane 83 85, 131, 123, 16z
1,2-Dichloropropane 63 6>, 114
Trans-1,3-Dichloropropene 75 77
Trichloroethene 130 a5, a7 1212
Dibromochloromethane 129 208, (o
l,1,2-Tricrhlcroeil.ene 97 83, 85, 99, 132, 133
Benzene 78 -
Cis-1,3-Dicrloropreoonene 75 77
Bromcform 173 171, 175, 25%C, 232, 2%
2-Hexanone 43 58, 57, 1o0
4-Methyl-2-penstancne 43 58, 10¢
Tetrachloroethene 164 129, 131, 16¢
Toluene 92 g1
Chlorobenzene 112 114
Ethyl Benzene 106 91
Styrene 104 78, 103
Total Xylenes 106 91

The primary ion should be usecd

in which case, a secondary ion may be used.

unlesc interferences are presen:,
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TABLE 3

VOLATILE INTERNAL STANDARDS WITH CORRESPONDING TCL ANALYTES

ASSIGNED FOR QUANTITATION

Bromochloromethane

l,4-Difluorobenzene

Chlorobenzene—d5

Chloromethane
Bromometrhane
Vinyl Chloride
Chloroethane

Methylene Chloride
Acetone

Carbon Disulfide
l,1-dichloroetherne
l,1-dichloroethanc

l,1,1-Trichloroethane
Carbon Tetrachloride
Vinyl Acetate

Bromodichloromethane

l,2-Dichloropropane

Trans-1,3-dichluropropene

Trichloroethene
Diprcmochioromethane
1,1,2-Trichloroethane

l1,2-Dichloroethene(Total)benzene

Chloroiorm
l1,2-Dichlorocethane
2-Butanone
1,2-Dichloroethane-c;
(surrocate)

Cis-1,3-dichloropropene

Boroform

2-Hexanone
4-Methyl-2-Perzanone
Tetrachloroethene
l1,1,2,2-tetra-
chloroetlrane
Toluene
Crhlorobenzerne
Ethylbenzene ~
Styrerne
Xylene (tozzl)
Bromoflucrchenzene
(Surrocate)
Toluene-dg(surrocate)
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TABLE 4

P-BROMOFLUOROBENZENE (BFB) KEY IONS AND ABUNDANCE CRITERIA

Mass _ Ion Abundance Criteria
50 15.0 - 40.0 % of the base peak
75 30.0 - 60.0 % of the base peak
95 Base peak, 100 % relative abundance
96 5.0 - 9.0% of the base peak
173 Less than 1.00% of the base peaXk
74 Greater than 50.0% of the base peak
175 5.0 - 9.0% of mass 174
176 Greater than 95.0%, but less than 101.0%

of mass 174.

NOTE: BFB criteria MUST be met before any samples, sample extracts,
blanks, or standards are analyzed.
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Prepare calibration standards by spiking
five portions of 20 ml reagent waters with
various amount of secondary dilutior
standard solution (6.4) to yield the
following specific concentrations: 5, 10,
20, 40, and 60 ug/L for all compounds
except acrolein and acrylonitrile, which
have the specific concentrations a: 25,
50, 75, 100 and 125 ug/L.

Internal standards and surrogate Sgike
standards will be added to each each
calibration standard sclutions to vield a
concentration of 20 ug/L.

g4

2ralyze each calibration stancaré soiutien
and tabulate the area of the primary
characteristic ion againt concen:zration
for eazkh compound includinc all recuired
internal standards and surrogate standarc
compounds. The relative retenticn time
(RRT) of each compound in each cailitration
run should agree within 0.06 RRT unizs.

Use Tamle ¢ and Eguation 1 to cea.cula-e

the relative response facter (RRD) for

each compound at each concentraz-.on level
Ay Cis _

RRF = -~----- X ——~—=———=- Tguation
Ais Cx

wWhere,

Ay = Area of the characteristic :icn for
the compound to be measureZ.

Ajg = Area of the characteristic ion for
the spec.fic internal standerdés
from Table 2. ‘

Cijg = Concentration of the internz.l
standard (ng/UL).

Cy = Concentration of the compounc tcC

be measured (ng/ul).
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£.2.1.5

B.2.1.6

Use equation 2 and the relative response
factors (RRF) from the initial caiibrea-
tion to calculate the relative standargd
deviation (%$RSD) for compounds labelle3
as calibration check compounds in Taz.e 4.

Where,
RSD = Relative Standarc Deviaticn
8D = Standard Deviation of iniziezl

relative response fac:iors
{per compound).

N (X3 - 2=
b‘-"')‘:"l’e SDh = N e - - EC_ 3
SNEETS! L-1

e
"

Mean of iniz:ia:l
response facicrs

The %RSD for each individual calibration
check compound must be less than or egqual
to 30.0,.. This criter._ ~ust be met for
the initial calibration to be valid.

System Performance Check

A system performance check must be fericrrm e
to insure that minimum averace re.ei.ve
response factors are met before the celirtra-
tion curve 1s used. This is done Iy enailyz:ir
five system check compounds (S2CCs)
Chloromethane, 1l,}l-dichloroezhane, C-r2rcicrr

1,1,2,2-tet1acniorpoethane, and ChlorCIsnzene

chlo:
The minimum acceptable RRF for thess COorpol
is 0.300 (0.100 for bromoform, ant €.200 Zor
1,1,2,2-tetrachloroethane).
The initial calibration is valic cniy &aiter
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3

both the %RSD for calibration check compound
and the minimum RRF for SPCC have been met.
Only after both of these criteria are met ca
sample analysis begin.

Continuing Calibration Check

8.

E.

3.

3.

1

2z

A calibration standard(s) containing all volatile
organics listed in Table 2, including all recuirecd
surrogate compounds, must be analyzed each twelve
hours during analysis. The concentration of each
compounid in the continuing calibration check (CCC)
is 20 uvg/L except acrolein and acrylonitrile

(50 uc/L). Compare the relative response fac:tor ~
data from the standards each twelve hours with the
averace relative response factor from the inizial
califra-<icn for a specific instrument. A sySten
performance check must be made each twelve hours.
If the SPCC criteria are met, a comparison cf
relative response factors is made for all compounds.

After the system performance check is me:z, use
eguaticn 4 to calculate the percent difference

(% cifference) for all calibration Check Compsunds
in Tazle 4 in order to check the valicdity cf the
initial calibration.

8.3.2.1 Calculate the percent cdifference usinc
Eguation 4.

“hiiierence = —m---mm---m-—-----~ x iC Tz, 4
RRI 1
Where
RRFy = Average relative respcnse IzltiCr
frcm initial calibraz:ion.
RRF- = Relative response factor fro-o

current calibration checx.

8.3.2.2 If the percent difference for any
is greater than 20%, the labora:
consider this a warning limit. 1
percent céifference for each CCC 1s 1ess
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than or equal to 25.0%, the initial
calibration is assumed to be valid. If the
criteria are not met (>25.0% difference ),
for any one of the calibration check
compound, corrective action MUST be taken.
Problems similar to those listed uncer
SPCC could affect this criteria. If no
source of the problem can be determinegd
after corrective action have been taXxen,

a newv initial five points calibraticn MUST
be generated. These criteria MUST bs me:
before sample analysis begins.

9.0 OQUALITY CONTROL

e

.1

Fach laborazory that uses this method i1s reguirec to
operate formal quality control program. The minimun
requirements of this program consists of an intial
gercnstration of laboratory capability and an oncoinc
analysis of spiked samples to evaluate and docurent
€ata gua’ity. The laboratory must maintain recocrcés tc¢
document the cuality of data that is generated. Ongcting
data quality checks are compared with establishel
perfromance criteria to determine if the resul:s cf
analysis mee: the performance characteriztics ¢f the
method. A guzlity control check standard must be
gnalyzed to corfirm that the measurements vere
performed in an in-control mode of operation.

9.1.1 The ana.yst must make an initial, on i
derornetration of the arility to gene e
accep-able accuracy and precision with this
method. This ability is established as a
described in Section 9.2

t ¢ @
|
t t

In recognition of advances that are occurring in
chromatography, the analyst is permitted certain
options (detailed in Section 10.2.2) to improve
the separation or lower the cost of measurements.
Each time such a modification is made to the
method, the analyst is regquired to repeat the
procedure in Section 9.2

O
—
(8]

9.1.3 Each dey, the analyst must analyze a reacen:
water blank to demonstrate that interferences
from the analytical system are under CCLirc..
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The laboratory must, on an ongoing basis,

demonstrate through the analyses of quality
control check standards that the operation of
the measurement system is in control. The

Y]
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frequency of the check standard analyses is
equivalent ot 10% of all samples analyzed but at
least two samples per month. Using the
following procedure to analyze a quality con:rol
check sample for all analytes of interest

at 10 ug/L:

9.3.4.1 Prepare a QC check sample by addinc
50 ul of QC check sample concentra:e

to 20 ml of reagent water in a giass ~

syringe.

9.1.4.2 Analyze the QC check sample accoréing to
Section 10, and calculate the recovery
for each analyte. The recovery must be
between 60% and 140% of the expectel
valiues.

9.1.4.3 If the recovery for any anaiyte falis
outside the designated rance,the anzlyt
rhas failed the acceptance criteria.
A Check standard containinc each analyte
+hat failed must be re-analy:zec.

On & weekly basis, the laboratorv mus: gemons:tra:
the ariilty to analyze low level samples. The -
followirnc procedure shoulé be used:

9.1.5.1 Prepare a low level check sarple I
spiking 10 ul of QCcheck sample
concentrated to 25 ml of reagent wa:
and analyze according to the methol
in Section 10.0

(1))

v

$.1.5.2 For each analyte, the recovery mus:t be

between 60% and 140% of the expectel value

9.1.5.3 Wwhen one or more analytes fail the test,
the analyst must repeat the test OnL.iYy
for those analytes which failecd to meet
the criteria. Repeated failure, however,
will confirm a general problem with the
measurement system. If this occurs,locate
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and correct the source of the problem and
repeat the test for all compounds of
interest beginning with 9.1.5.1.

The laboratory must maintain performance recordés
to document the quality of data that is genera:ed.
The following procedure should be performed:

9.1.6.1 It is recommeded that the labora:ory
adopt additional guality assurance
practices for use with this methcZ. The
specific practices that are mos: productive
depend upon the needs of the laboratory
and the nature of the samples. As a rinimum,
field duplicate samples must be anzlyzed
t0 assess the precision of the environmental
measurements.

To establish the ability toO generate acceptadle aIcuracy
and precision, the analyst must perform the feollcwincg
opsrasions.

9.

2.

N~

1

A guaility control check sample concentiraze Con
each anelyte at a concentration of 500 tires ;
in me<rznol is reguired. The QC check sa-c.e rust bs
preparez by the laboratorry usinag stocx gzandar
prepared independently from those usel fcr cealibratic

e
1
o
n

Analyze seven 20-ml QC check samples at 2 uvc/C
accoréinc to tht method beginning in Seczicen 1¢.0
Each sample is produced by injectinc 10 ul of (CC
check sample concentrate into 25 ml ¢f rezssnt wWater

IN & class syringe throuch the syringe valve.
Calculate the average recovery (X) in ugc/L, &rZ the
standaré deviation of the recovery (S) in uc L

for each analyte using the seven resul:ts. Celcf.o.ate
the MDL for each analyte as specified in rszicrznce O
The calculated MDL must be less than the soike leve.
For each analyte, (X) must be between 90% ani 1i0% ¢:
the true value. Additionally, s must be =3Z% ¢I X.
1f s and X for all analytes meet the criteriz, the
system performance is acceptable and analys:is of
actual samples can becin. If any s exceels L€
precision limits or any X falls outside the rance
for accuracy, the system performance is unatieptable

for that analyte.
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NOTE: The larger number of analytes present &

substantial probability that one or more will
fail at least.one of the acceptance Criterisa
when all analytes are analyzed.

9.2.5 When one or more of the analytes tested fail at least
one of the acceptance criteria, the analyst must
proceecd according to Section 9.2.2 only for the
analytes which fialed the test.

10.0 PROCEDURE QF SAMPLF ANALYSIS
10.1 DAILY CC/MS PERFORMANCE TESTS

10.1.1

10.1.2

e’
A< the beginning of each day tha: analyses are
to be performed, the GC/MS system mus:t be
crecked to see if acceptable performance criterisz
are achieved_for 4-Bromofluoroberizene (BIZ)
The performance test must be passed before any
samzles, blanks, or standard are analyzecd.

A< the becinning of each day, inject 2 ul
nc) of BFB solution directly ontc the colurrn.
rnatively, add 2 ul of BFB soiuticn tc

r.. of reagent water or calibration s:tandard
analyr? the solution according t¢ Sec:iion §6.:
in a background-corrected mass speltrum of
and confirm that all the key k/z criteria in
4 are achieved. If all the criterisz are
hieved, the analyst must re-tune the ma:
ometer and repeat the test until &l: -
ia ¢re achieved.

tt O
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Acguire GC/MS data for perfomance tests,
tandards and samples using the fcllewinc
T

?nst tmental conditions:

Eiectron Energy : 70 V (Nominal)

Mzzs Range : 35 to 300 amu

Scan Time : To give at least 5 "Iéans

per second, but no: tc exceed
2 seconds per sca:.
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10.3

10.4

10.2.1. The operating cdnditions for the gas
chromatograph are summarized under Sectiorn
10.4.2.2 ., Table }l and Table 2 1list the
retention times and MDL that can be achieved
under these conditions. Other columns or
chromatographic conditions may be used if the
requirements of Section 9.0 are met.

SAMPLE INTRODUCTIQN AND PURGING

10.3.1 Acdjust the purge gas (nitrogen or helium) flow
rate to 40 ml/min. Attach the trap inlet to
the purging device and open the syringe valve
or. the purging device.

10.3.2 Remdove the plungers from two 25-ml syringes anc
attach a closed syringe valve to each. warm the
sample tO room temperature, open the sample (or
standard! bottle, and carefully pour the sample
inzo one of the syringe barrels to just shcrt of
cverflowing. Replace the syringe pluncer, inver:
Lhe syringe, and compress the sample. Open the
syringe valve and vent any residuzl air while
adiuszing the sample volume to 20.0 ml. AdZ
10 vl of the internal standard spikingc soluzion
(Section 6.8) and 10 ul of the surrocate spikinc
standard solution (Section 6.9) to the samcle
throuch the syringe valve. Close the valve. Fill
the second syringe in an identical manner from
the same sample bottle. Reserve the second
syrince for & reanalysis i1f necessary.

valve on the purging device. Be sure tha:t i€
trap is cooler than 250C, then open the samI.l€
syrince valve and inject the sample into tre
purcinc chamber. Purge the sample for 11.0 z2.1
mirn at ambient temperature.

AMPI LZSORPTICN
The mode of sample descorption is determined by the type€
of capillary column employed for the analysis. Whel _
using a wide-bore capillary column, follow thw CesZIptich
conditions of Section 10.4.1 . The conditions for using
narrow-bore capillary column is described in Secticn 1C.s.
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10.4.1

Undre most conditions,this type o0f column must be
interfaced to MS through a all-glass jet separator

10.4.1.1 After the li~minute purge, attach the
trap to the chromatograplqh, acdjust the
purge and trap system t0 the desord
mode and initiate the temperature
program sequence of the gas chromazograyp
and start data aquisition. Introcduce
the trapped materials to the GC column
by rapidly heating the trap to 1800C
while backflushing the trap with an iner
gas at 15 ml/min for 4.0 = 0.1 min. _,
wWhile the extracted sample is beinc
introduced into the gas cChroratocraph,
empty the purging device usinz +the sargol
syringe and wash the chamber with two
25-m1 flushes ©f reagent water. After
the purging device has been empiied,
leave the syringe valve opern t0 &:llow
the purge gas to vent througrh the sarngie
introduction needle.

it.<2.1.2 Gas Cnromatographg - Hcl< the ccliomm
temperature at 10YC for o rincstes,
then program at 69C/mir o 180CC
and hold until all analytes eluteld.

10.4.1.3 Trap Reconditioning - After dsscrbir
the sample for 4 min, reconZizion the”
trap by returning the purce anc =rap
system tO the purce mocs. wziz 132

seconds, then closed the syr.nce valve

on the purging device to bec:.n ces flow
through the trap. Mainztain the trap
temperature at 1800C. After approxi-
mately 7 minutes, turn off the trap
heater and open the syrince va:ive to

stop the gas flow throuch the trép.
Wrnen the trap is cooi, the nex:t samrle
can be analyzed.
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bore capillary columns can be interfaced
directly to the MS without a jet separator.

10.4.2.1

10.4.2.3

Sample Desorption

After the 11 minutes purge, attach

the trap to the cyrogenically cocled
interface at -150C and adjus: the
purce and trap system to the desord
mode. Introduce the trapped materials
to the interface by rapidly heazinc
the trap to 1809C while backflusing
the trap with an inert gas at 4 ml/min
for 5.0+-0.1 min. While the extracted
sample is being introduced into the
interface,empty the purcing de.ice
using the sample syringe and rinse the
chamber with two 25-ml flushes of
reagent water. After the purcinc
device has been emptied, leave

the syringe valve open t0 aliow the
pPurge gas to vent through the sa~ple
introduction needle. After desorbinc
for 5 minutes, flash heat the interface
to 2500C ana guickly introcduce the
sample ont¢o the chromatograprhic colur.
Start the temperature progras Seguence,
and initiate data acquisitio-n.

Gas Chromatograph

Hold the cclurn temperature &=
for 5 minutes, then procra- &=
to 7¢7C and then at 150C,mir =
1450cC.

Trap Reconditioning

After desorbing the samrple fcr 5
minutes, recondition the trap by
returning the purge anZ trap sys:en to
the purge mode. Wait 15 seconds, then
close th> syringe valve on the purging
device to begin gas flow throuch the
trap. Maintain the trap tempera:ture

at 1800c. After approximately 15
minutes, turn off the trap hea:er anc
open the syringe valve to stcr the Ggés
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flow through the trap. When the trap
is cool, the next sample can be analyzec

10.5 TERMINATION OF DATA ACQUISITION

When samp.e components have eluted from the GC, terrinate
MS data acquisition and store data files on the data syst¢
storage device. Use appropriate data output software to
display full range mass spectra and appropriate EICPs.

1f any ion abundance exceeds the system working rance,
dilute the sample aliquot in the second syringe wit!
reagent water and analyze the diluted alicuct.

11.0 OQUALITATIVE JIDENTIFICATION

11.

1

IDENTIFICATIQN PROCEDURES CRITIPIA

Tentatively identity a sample component by COngarison of
its masse spectrum (afrer backaround substraction) to a
reference spectrum in a collection. Use the follwcing
criteria tc cornfirm a tentative identification:

11.1.1 The GI retention time of the sample COMDOnEnt
rost be within 10 seconds of the time cbserved
for that sample compourné when a calibretion
solution was analyzed.

11.1.2 A1l icns that are present above 10% relzzive
a

at-.nfance in the mass spectrum ©0f the stancard
must be present in the mass spectruT of ths
Sa~ri:e component anc should agree within abso>lute
1G%. Fcr example, if an ion has & relazive
abundance of 30% in the standard speciris, Its
abuncance in the sample compcnent should bz 1in

the range of 20 to 40%.

11.1.3 Identification is hampered when sample corponents
are not resolved chromatographically anc produce
mass spectra containineg ions contributel by more
than one analyte. Berause purgeable orcanic
compcunds are relatively small molecules anz
produce comparatively simple mass speciré, this
is not a significant problem for mest methcs
anelytes. When GC peaks obviously represert more
thar one sample component (i.e., broadenel peak
with shoulder(s) or valley between two CI TOre
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maxima), appropriate analyte spectra and backgroun
spectra can be selected by examining EICPs of
characteriztic ions for tentatively identified
components. When analytes coelute (i.e., only
one GC peak is apparent), the identification
criteria described in Section 11.1.2 can be met
but each analyte spectrum will contain extraneous
ions contributed by the coeluting compound.

11.1.4 Structural Isomers that produce very similer
mass spectra can be explicity identified oniy if
they have sufficiently different GC reten:zion
times. Acceptable resolution is achieved if the
height of the valley between two isomer pezaks is
less than 25% of the sum of the twd> peaX heights.
Otrerwise, structural isomers are idenzifiei as
isomeric pairs.

CALCULATION

12.1 When an anzalyte has been identified, the guantitaticn
of that anciyvte should be based on the integrated
abundance from the EICPs of the primary characteris:tic

ro

m/z given in Table 2. If the sample produces an
interference for the primary m/z, use a seconcary
characteristic m/z to guantitate. Instrument calitration
for seconcary ions is performed, as necessary, usin:c

the data and procedures described in Section 6.2.

Calculate the concentration in the sample usinc the
cuelibraticn curve or average response facicr (r. .,

-

determines I Section 8.2.2 and Equation 3

Concentration (ug/L) = —-—-—----=—-=-—=-—--—---- Eco. 5
(Ajg) (RF)
Where,
Ag = Area of the characteristic m/z fcr the
ara2lvyite to be mezsirel;
Rig = Area cf the characteristic m/z for the

internal standargd;
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Py

Cjs = Concentration of the internal standarc,
in ug/L.

12.3 Report results in ug/L. All QC data obtained should
bereported with the sample results.

13.0 DATA REPROTING REQUIREMENTS

13.1 All reports and documentation must be legible,sincie-
sidecd, and clearly labelled and paginated.

13.2 The sample cata package must be consecutively

paginated and shall include the cover pages, samcle ~

data, and the raw data as they are described irn the
followinc

13.2.1 Cover Pages for the data package, inciuZin:c
the project name; laboratory name; field
saTzie number cross-referenced with laboratory
ID number ; comments describing in details any
proolems encountered in processing the samcles
in the data package; andé validation an:c

sicnzzure by the Laboraotry Manacer.
13.2.2 Savr-le Data

*"“:e édata shall be reported usinc the Orcanic
nelysis Data Reporting Forms (Attachrent 1)
r all samples, arranaginc in increasinc:
hanumeric sample number order, follc
€ QOC analysis data, Quarterly verif:c
< r

ir

"Z

f
a

1

w o
1ot

m
(hLove
(@)

cn. ¢
F

[WH

o

wnent parameters forms, raw daze,

o
1
“ h
net
f the sample preparation logs.

Yy

e
w
(RN}

.2.1 TFORM I ( Organic Analysis Datz Snest)

13.

(a0

13.

(3]
8}
(9]

FORM II (Surrogate Recovery)

13.2.2.4 TFORM III (Matrix Spike/Matrix Sgixe
Duplicate Recovery)

13.2.2.5 FORM IV (Method Blank Sumnary’

13.2.2.6 TFORM V (GC/MS Tuning anc Mass

m

in

.2.2 FORM I (Tentatively Identifiel Cormpounc:
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. Calibration)
13.2.2.7 FORM VI (Initial Calibration Data)
13.2.2.8 FORM VII (Continuing Calibration Data)

13.2.2.9 FORM VIII (Internal Standard Arez
summary)

13.2.2.10 Raw Data

Raw data shall includes Reconstructed
Ion Current (RIC) Chromatogram, Mass
spectrum (with and without backcrounc
substraction for all compounZds
quantified,mass spectrum of ten:tativel.y
identified compound includinc the mos:
matched library standard sgectra, a-ny
instrument printouts, ezcC.
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VOLATILE ORGANICS ANALYSIS DATA SHEET

1ad Name:

Field Sample Bumber .

Matrix: - . wvater 1ad tnnplo:tbz
Sample vol: ¢ ml _ Lab Pile ID:
lavel: (low/med) __ Date Received:

Column: (pack/cap)

Date Analyzed:

CONCENTRATION UNITS:

l

Dilution Pactor:

iy G GED G GEE SRS GG G GUD GED Gu UL GunS GHD SIS T D e S Gete el G A I D D G GEED GG G SR SN SIS RN S e

CAS NO. COMPOUND (ug/L Q
T4~ mcrccea =Chlorozethane
74~33~8~=-=>~>===<Broponsthane

75014 ->=c=" ==Vinyl Chloride
75=00=3~~c=ece-a=Chlorocethane
75-09-2-=--ccead MNethylane Chloride
67-64-1---m=>= ~=Acetone_
75-15-0~=~======Carbon Disulfide
75=35-f~mce== e==3,3=Dichlorcethene
75-34-3=->== ~=a=l, 1-Dichloroethane
$40-59-0-~=o== ==1,2-Dichlorecethene (total) _
67-66-3---cenn ==Chlerofore

107-0€6-2--===~ ~«1,2-Dichloroethane
78~93-3-ccrcccaa 2-Butanone

7l=58cfrmcrcans =31,1,1=Trichlorocethane

$6-2 ) Secveccee=larbon Petrechloride

108-05—¢- Vinyl Acetate

785274~ rm=-== ~=Broscdichloromsethane
78-37-8~~vminna -1,2-Dichloropropane
10061=03=-S~~w~" -¢cis-1,3-Dichlercpropene

79-0l=g-e~-~-====Trichloroethens

124-48-1-~=-=c==Dikrcrochlororethane

7’-00-5 ..... ""1,1.2'”‘35191‘”&!”!
71-4)~2-~cocnn= -Banzens
10061-02-6-~----~trans-1,3-Dichloropropene
?5-25-2ccvem—- -=Bromscfors

108-10-1>~===~ ~=4-Moethyl-2-Pentanone
$91-78-€~~~=>===2=}exanone
127-318-4----====Tatrachloroethane
79-34-Scccmce= -=1,1,2,2-Tetrachloroethane
108-38~3-~=-====ToOlusne

p Y1 B3 I EXT LR -«Chlorobenzene
100-41=4~>=>-~ ~=Zthylbenzene
100-42-5---=--~ -=gtyrene

1330-20-7-~>co=- Xylane (total)

|
|
|
|
|
|
I
|
|
|
|
!
|
|
|
{
i
!
|
|
|
|
|
|
|
{
i
(
|
|
|
|
|
|
!
|

———-—-—_——————-———_—&‘———-——_—..————-———.
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VEIATSLE ORCANICS ANALYSIS DATA SEHRET
[WMATIVELY IDENTIFIED CONPOUNDS

lad Manme:

Lab Sample I.D. _ , . Field Sample RBumber
Ratrix: " oater -
Sample vol: aL 1ad Pile ID:.

level: (lov/med) Date Recelived:
Date Analyszed:

Column: (pack/cap) pilution PFactor:

CONCENTRATION UNITS:
Nunmber TICs found: (uvg/L

|
CAS NUMBER |

1.

COMPOUND NAME RT

EST. CONC.

I
I Q

2.

S L GED ES G GER GEL D S S SR M g D S G S b G T, e D EE G VD GUD Ve G S S S S W G
[ &)
[}
. .
—— D AN A T D D GED Gt R S e D S T e Cul) —— T —— D W —— e — —
— e GE CED GED N CEI e D = —— D SV — — —— T D . D G — —— D D — — VR W e W w—
Y GE S D EED S e WAD SR T S I S e S IR SIS S THD G TN D TS G G D W D WS TS T = ST S

|
- —
|
|
|
|
|
|
|
I
|
|
|
|
|
|
|
!
!
|
]
!
I
|
I
|
!
|
!
{
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1ad Nampe:

page __ of

25|
26|
27|
28|
29
30|

51 (TOLl) = Toluene=-dl
§2 (Brp) = Bromoflucrobenzene
8) (DCE) = 1,2-Dichlorosthane-dd

82 | 8§) (OTEER

. I‘

—— e i e A S S R GEr CEen D I W G M G WED GED WS W Wy ey GRS U AP D S Gk b SR e
— e iy g i Sl S =S e WS SMP T EER hen GES G D G WS WIS HD R GED GEG wMb oFh G TER Gme WS

QC LIKITS

(88-110)
(86-115)
(76-114)

§ Column to be used to flag recovery values

¢ Values outside of contract required QC limits

D Surrogates diluted out

PORM II VOA-1
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MATIR VOLATILE MATRIX BPIXE/MATRIX 4 ARKE &3/ #eTE RRCOVERY

lab Nane:

Ladb Sample 1.D.

Natrix Bpiki - EPA Sample No.:

. rield Sample Bumber

i | SPIE | SAMPLE | NS I ms | QC |
| { ADDED { CONCENTRATION | CONCENTRATION| & [LIMITS |
| COMPOUND | (ug/l) | (ug/L) | (ug/Ll) | REC €] REC. |
‘-"‘-‘- - _-‘— I_. i__ a‘m-l—.".|
{ 1,1-Dichloroethene | { | | {61-14%|
{ Trichlerocethene ' | | | {71127
| Benzene { | | | 176=-1¢
| Toluene | | | | 176-12%]|
1 Chloreobenzene { | | | 175-330
| | I | | | |
| | 8PIXE | MsSD | KSD | | |
{ | ADDED |CONCENTRATION| & | & | Q€ LIMITS |
: COMPOUND } (vg/L) : (vg/L) | REC 4| RPD ¢| RPD | REC. |
S ErESrTEASEENCASESSEES (Erwsnanmas [ssssusus ; —‘m;n"n‘--mnl
| 1,1-Dichleoroethene | | | | | 14 |€61-145]
{ Trichleorcethene | | ) | | 14 |?71-120]
| Barzene ] J J } | a1 176-127]
] Toluene | | | ) | 13 |7¢-17
{ Chlorobenzene | | { | | 33 175-13wq
| | | | | |

¢ Coluzn to be used to flag recovery and RPD values vith an asterisk

e Values outside of QC limits

RPD: out of
Spike Recovery:

COMMENTS:

outside
out of

linits
outside linits

FORM JII VOA-1
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lad Nane:

VOLATILE Z°Tuf JLANK

ilad File ID: '

Date Analy:oa:

Matrix:

water

Instrusent ID:

SUMOWRY

.. lad sample ID:

Time Analyzed:

Level: (1ovw/med)

et ——r—
————

THIS METHOD BLANK APPLIES TO THE POLLOVING SAMPLES, MS AND MSD:

|
|
{
01}
02|
03|
04|
05|
06|
071
08|
05|
101
11}
12|
13§
14}
15|
a6
17}
18|
Ty
20]
21|
22}
231
24
25|
26|
27)
28]
29}
30)

rield
SAMPLE NO.

SAMPLE ID

1AE

1AB

FILE ID

TIE
ANALY2ED

{
|
I
!
i
i
|
|
|
|
|
|
|
|
|
|
|
|
|
4
|
|
|
{
|
|
|
|
l
|
|
|
!

|
!
|
|
I
|
|
|
|
|
|
|
|
|
|
|
|
|
d
|
{
)
|
{
|
|
|
|
|
)
|
{
|

T
FORM IV VOA



[

VOLATILE CONTINUING CALIBRATION CHECK

1ad Name:

Instrusent ID: Calidration Dete: Tine:
Zad> Pile ID: Init. Calid. Dete(s):
Matrix: wvatar Iavel: (l1ov/med) Column: (peck/cap)

Nin RRYS0 for SPCC(f) = 0.300 (0.250 for Bromofors) Max 8D for €CC(¢) = 25.0%
' - -

et ———

{

COMPOUND BRF (mrrso
{Chlorosethane
{Brososethane
{Vinyl C@hloride
{Chloroethane
(Nethylene Chloride
[Acetone_
[Carbon Disulfide
11,1=Dichloroethene
j11,1-Dichlorcethane
{1,2-Dichloroetbans (total)_
{Chlorofore
11,2-Dichloroethans
|2-Butanone
13,3,3=Trichliocroethane
{Carbon Tetrachloride
|Vinyl Acetate
({Bromodichloronsthane
11,2-Dichloropropane
fcis-1,3~Dichloropropens
{Trichloresthens
{Dibromsochleroasthane
11,1,2-Trichloroethane
(Benzene
trans-3,3-Dichloropropens__
Bromofors

{4-Methyl-2-Pantancne
2-Hexanone

Tetrachloroetheans
1,3,2,2~Tetrachloroethanse__
Toluene
{Chlerobenzene
Ethylbenszans
styrene
{Xylene (total)
| ¥ . FJ . 1 ¥ . - ~ -
Tocluene-48
Srosofluorobensens
{1,2-Dichloroethane-d4

-

Oememareamasas Pendgh @ = avewar P on @hosas

asaen $ db § G = an an ) = o ap a» ob o

'+

-———cpeomemanas O G G @) o wn @) > T~ s s ) D o =t w— w—— B mmdh § = o cncme @ an @) o cus o

-—— ulb WD G l - 1T T T T ¥ ¥ ¥ X X ¥ X T I X JX T J X ¥ T X T ¥ ¥ T X ¥ X _ ¥ ¥

3

FORM VII



1ad Name:

VOLATILE ORGAZIC TL/ 23 TUNIRG AND NASS
CALIBRATION = EROMOFLDOROBDDNIDNT (BFB)

Ladb Sampl

1ad Pile !D:"

e 1I.D.

Instrument ID:

Matrix:

T. wates

. Field Sample Number
‘BF3 Injection Date:
2Y3 Injection Time:

Lavel:(lov/med) _____ Column: (pack/cap)

IOR ABUNDANCE CRITERIA

e
E

S0
78
2
96
b
174
175
176
177

5.0 = 40.03% ©f mass 95
30.0 -~ 60.0% ©of mass 93
Base peak, 1008 relative adundance
$S.0 - 9.0% of mass 95__

less than 2.0% of mass 174
Greater than 50.0% of mass 95

$.0 -~ 9.0t of mass 174

Greater than 95.0%, but less than 101.0% of mass 174
5.0 - 9.0% of mans 176

( )1
( )1
( )2

1-Value is & mass 174

2-Value 1s 8 mass 176

THIS TUNE APPLIES TO THE FOLLOVWING SAMPLES, NS, MSD, BLANKS, AND STANDARDS:

|
|
(
01

Field

SAMPLE NO.

1A
SAMPLE ID

1AB
FILE ID

DATE |

TIME |

ANALYZED | ANALYZED |

W S s e

il Lt L L L L |

02]

03]

d

04|

05|

06|

07|

oe|

09|

0]

1]

12]

13|

a4

%)

16}

17}

a8

as|

21|

. ———— i ——— ——— —— — ———— —— — — — i ———

22|

{
|
|
|
|
|
|
|
!

D G GED GEU AED GHb GEP GEb AU @F TED GED OR SM G Ak oEb e e i s eEb o G S|

|
|
{
|
i
4
{
!
)
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|

page __ of
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VOLATILE ORCANICS INITIAL CALIBRATION DATA

1ad Name:

Instrument ID: Calidration Date(s): —_—
Matrix:  water ___  Zevel:(lovw/med) Column: (pack/cap)
ain RRF for SPCC(f) = 0.300 (0.250 for Brosofora) Max SRSD for CCC(*) = 30.0%

IA® FILE ID: ~ RRF20 = RRFSO =
RRF100= RRF180= BRF200=

SA

| \ ] | | [
COMPOUND {RRF20 |RRPSO [RRF100|RRF1SO|[RRF200| JRF

———q-——q———q———q———ﬂ-——

i

vt ) e D —— 0———-—( - -

Chlorosethane
{Bromcaethane
vinyl Chloride
Chleroethane
Methylene Chloride
Acetone

carbon Dlsultide
1,3=-Dichlorcethens
11,3=-Dichloroethane
1,2-Dichloroethens (total)_
Chlorofors
1,2-Dichlorcethane
]2-Butancne
13,1,3-Trichlorocethane
{Carbon Tetrachloride
{Vinyl Acetate
{Broscdichlorosethane
13,2-Dichloropropane
{eSs~1,3-Dichloropropens
{Trichloroetheane
{Didromochlorosethane
12,1,2-Trichleorcethanse
{Benzene
{trans-1,3=-Dichlioropropene__
(Bromofors
{4-Nethyl-2-Pentanone
|2-Hexanone
{Tetrachloroethane
11,1,2,2-Tetrachloroethane__
{Teluane
Chlorobenzens
Ethylbensene
{Styrene
Xylene (total)
L - 4 ¥ 1. . . 3 "1 - .
Toluene-ds
{Brosofluorcbenzene
12,2-Dichlorcethane~-d4
|

@ o= on cn @) o > e» a» e b
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VOLATILE INTZRWL

lad Nanme:

ST T

Lad Pile ID g'swmun

Instruaent 1ID:
Matrix:

lavel: (lov/med) Column: (peck/cap)

. A ARY

Dete Analysed:
Tine Analysed:

382 (DFB)

;

| LOWER LIMIT|

{
FieldSAPLE
| NO.

|
1]

1

02|

0|

04

03}

t 07]

1]

221

b & B

24

as|

by 3

371

as|

19|

20}

21|

|
|
|
t
|
|
|
|
|
|
|
=\
20| |
{
)]
|
|
|
!
i
|
|
|
|
f

2]

- e San G e cas CUS o we G ol b WD Wi I TR e S GES WD G G - G D v WD

— . —— — S —— IR e D SED GBS IS CED G Y . = S— D D e G S D — D e ——

181 (M) = Brosochloromethane

382 (DFB) = 1,4-Diflucrodent
183 (CB2) = Chlorodenzane=-ds

ane

UPPIR LINIT » ¢ 3008
©of internal standard arsa.
LOMER LINIT » = $0%
©f internal) standard area.

¢ Column used to flag internal standard area values with an asteriskx

page __ of __
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COVER PAGE =~ INORGANIC ANALYSEZS DATA PACKAGE

Field Sample ¥o. 1ad Sample ID.

\

UMM

N

¥ere ICP interelenent corrections applied? Yes/Nz
VWere ICP background corrections applied? Yes/Nc
If yes-vere rav data generatead before
application of background corrections? Yes/Nc

Coxnents:

Release of the data contained in this Bardcopy data package and in the
coaputer-readadle data subnitted on floppy diskette has been authorize:
the ladoratory Manager or the Manager's designee, as verified by the

follovwing signature.
. Iadb Kanager:

by

Date:
COVER PAGE - IN

T ———————



D NN [

Semi-Volatile Organics



s i e 3 Sottaierecaty - Srenmny

e

-y

THE ANAL

STANDARD OPERATING PROCEDURE
FOR

YSIS OF SEMIVOLATILE ORGANICS IN DRINKING WATER
WITH LOW DETECTION LIMITS

BY GAS CHROMATOGRAPHY/MASS SPECTROMETRY

PREPARED
by

Cheng-Wen Tsai

Decermber, 198¢



P —sun

STANDARD OPERATING PROCEDURE
The Analysis of Semivolatile Organics in Drinking Water
With Low Detection Limits

By Gas Chromatography/Mass Spectrometry

SCOPE AND APPLICATION

This method covers the analysis of the semivolatile orcarics
listed in TABLE 1 in drinking water (private well/munic:iple
well) samples usinc gas chromatography/mass spectromesry
(GC/MS). The required method detection limits of this msznc:

is lower than that of the standard GC/MS scan of semivo.azile

organics. Modifications are made to achieve these 10w
detection limits. The level of surrogate spike standarcé anz
matrix sglke stancaré are proportionatel reduced.

SUMMARY OF METHOD

2.1 TwO separate one liter aliguots of sample are ertract:e
with methylene chloride at a pH greater than 11 fcr
base/neutrral fractions and acgain at pH less than 2 fcr
acid fraction, using separataory funnel technigues.

2.2 For each aliguot of sample, the acid fracticrn and
base/neutral fractions are combined and concentre
down teo €.% ~.. This concentrated extract 1s then
analyzed usinc a GC/MS system. The analytes 0f interes
which are separated by GC, are measured by a mass

ot
11N

-

spectrometer detector in the electron impact (EC) role.

2.3 The retention time and 'mass spectra are the criter:
qualitative identification of analytes. The guan::ie::
ions used for quantifying each analyte are listecd
in TABLE 2.

SAFETY PRECAUTIONS

3.1 The toxicity or carcinogenicity of chemicals used 1
this method have not been precisely defined. Each
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TABLE 1

TARGET COMPOUND LIST (TCL) AND QUANTITATION LIMITS (ug/L)

(FOR RESIDENTIAL WELL WATER SAMPLES)

ES ER ITAT
Bis(2-chloroethyl) ether 111-44-4
Phenol 108-95-2
2-Chlorophenol 95-57-8
l1,3-Dichlorobenzene 541-73-1
l1,4-Dichlorobenzene 106-46-7
l,2-Dichlorobenzene 95-50-1
Benzyl Alcohcl 100-5i-6
Bis(2-chloroisopropyl) ether 39638-32-9

. 2--Methyl Phenol 95-48-7
Hexachloroethane 67-72-1
N-Nitrosodipropylamine 621-64-7
Nitrobenzene 98-95-3
4-Methylphercl 106-44-5
Isophorone 78-59-1
2-Nitrophencl 88-75-5
2,4-Dimethylphenol 105-57-9
Bis(2-chloroethoxyl, Methane 111-91-1
2,4-Dichlorophenol 120-83-2
1,24-Trichlorobenzene 120-82-1
Naphthalene 91-20-3
4-Chloroaniline 106-47-8
Hexachlorobutadiene g7-6E-3
Benzoic Acica 65-85-0 2
2-Methyl Naphthalene 91-57-6

=»4-Chloro-3-Methylphenol 59-50-7

"~Hexachlorocyclopentacdiene 77-47-4
2,+,0-Trichloropiuc..vl 88-06-2
2,4,5-Trichlorophenol 95-95-4
2-Chlioro Naph:zhalene 91-58-7
Acenaphthylers 2G<-96-8
Dimethyl Phthalate 13i-11-3
2,6-Dinitrotoluene 606-20-2
Acenaphthene 83-32-9
3-Nitroaniline 99-09-2
Dibenzofuran 132-64-9
2,4-Dinitrophenol 51-28-5 (1
2,4-Dinitrotoluene 121-14-2

NOTE: Values in parenthesis are estimated.
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TABLE 2

CHARACTERISTIC IONS FOR SEMIVOLATILE ORGANICS PARAMETERS

Parameter Primary Ion
Phenol S35
Bis{2-chloroethyl)Ether 93
2-Chlorophenol 128
l,3-Dichlorobenzene 146
l1,4-Dichlorobenzene 14¢
Benzyl Alcohol 108
l,2-Dichlorobenzene 146
2-Methylphenol 108
Bis(2-chloroisopropyl)Ether 45
4-Methylphenol 108
N-Nitroso-Dirropylarine 70
Hexachloroethane 117
Nitrobenzene 77
Isophorcne g2
2-NKitrophenol 139
2,4-Dimethylphenocl 107
Benzeoic ..cid 122
Bis(2~-Chloroethoxy)Methare 93
2,4-Dichlorophenol 162
1,2,4-Trichlorobenzene 180
Naphthalene 128
4-Chloroaniline 127
Hexachlorobutadiemne 225
4-Chloro-3-Methylphenol 107
2-Fethylnaphthalene 142
Hexachlorocycloren+t22iene 237
2,4,6-Trichlorophenol 196
2,4,5-Trichlorophencl 196
2-Chloronaphthalene 162
2-Nitroaniline 65
Dimethyl Phthaliate 163
Acenaphthylene 152
3-Nitroaniline 138
Acenaphthene 153
2,4-Din.trophenol 184
4-Nitrophenol 109
Dibenzofurar 168
2,4-Dinitrotoluerne 165
2,6-Dinitrotoluene 165
Diethylphthalate 149

r Ion
€5, 66
63, 95
64, 13¢C
148, 113
148, 113
79, 77
148, 113
107
77, 7
107
42, 101,
201, 1¢¢
123, €5
95, 13¢
65, 10C¢
121, 122
105, 7
95, 1253
165, ¢
182, 1453
129, 127
128
223, 22
14+, 1.l
235, 272
19€, 20°
198, 24C
164, 127
2, 13¢
191, 164
151, 153
108, 92
152, 154
63, 154
139, 65
139
63, 182
g9, 12
177, 15C

o
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4-chlorophenyl-phenylether
Fluorene .

4-Nitroaniline
4,6-Dinitro-2-Methylphenol
N-Nitrosodiphenylamine
4-Bromophenyl-phenylether
Hexachlorobenzene
Pentachlorophenol
Phenanthrene

Anthracene
Di-n-Butylphthalate
Fluoranthene

Pyrene
Butylbenzylphthalate
3,3-Dichlorobenzidine
Benzo(a)anthracene
Bis{2-Ethylhexyl)phthala:e
Chrysene

Di-n-0Octyl phthalate
Benzo(b)Fluoranthene
Benzo(k)Fluoranthene
Benzo(a)Pyrene
Indeno(l,2,3-cd)Pyrene
Dibenz(a,h)Anthracene
Berizol(c,h,i)Perylene

206,
165,

92,
182,
168,
250,
142,
264,
179,
179,
150,
101,
101,

91,
254,
229,
167,
226,

253,
253,
253,
13€,
139,
13¢,

142
167
108

77
167
141
249
268
176
176
104
100
100
206
126
226
275
225

u
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chemical shall be treated as potential health hazard
and exposure to these chemicals should be minimized.
Each analyst is responsible for maintaining awareness
of OSHA regulations regarding safe handling of
chemicals used in this method. Additional references
to laboratory safety are available for the infor-
mation of the analyst.

The following parameters covered by this method have
been tentativeiy classified as known or suspecteagd,
human or mammalian carcinogens : Benzc(alanthracene,
benzidine, 3,3-dichlorober.zidine, benzo(a)pyrene,
dibenzo(a,h) anthracene, and N-nitrosodimethylamir.e.
Primary standards of these toxic compounds should be
prepared in a well-vented hood. A NIOSH/MESA approved
toxic gas respirator should be worn when the analys:
handles high concentrations ©of these toxic compouncs.

4.0 INTERFERENCES

4.1

M=thod interfererices may be caused by contaminan:s
in reagents,solvents, glassware, and other sarples
processing hardware, that lead to discrete artifac:s
or elevated baselines in the total ion curren:
profiles (TICPs). All ©of these materials must De
routinely demcnstrated to be free of interferences
under the concitions of the analysis by runnirc
laboratory reacent blanks.

Matrix interferences may be caused by contaminan:ts
that coextracted from the sample. The extent c¢f mairix
interferences will vary considerably from samrle =2
sample. Matri>» spike/matrix spike duplicate (MS M
analyses will be Gone to determine the pcssiblie ma
interferences.

.'\,
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5.0 APPARATUR AND INSTRUMENTS

5.1 G

5.

5.

lassware

1.1 Separatory funnel - 2000 ml, with teflon stocper.

1.2 Drying column - 19 mm 1D chromatographic colur™n
with coarse frit.

.1.3 Concentrator tube - Kuderna-Danish, 10 rmi,
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graduated (Kontes K-=570050-1025 or equivalent).
Calibration must be checked at the volume
employed in the test. Ground glass stopper is
used to prevent evaporation of extracts.

5.1.4 Evaporative flask - Kuderna-Danish, 500 ml
{Kontes K-503000-0500 or egquivalent). Attach to
concentrator tube with springs.

5.1.5 Snyder column - Kuderna-Danish, Three-ball macro
(Kontes K-503000-0121 or equivalent).

5.1.6 Snyder column - Kuderna-Danish, two-ball micro
(Knotes K-50300-0219 or equivalent).

5.1.7 Vials - amber glass, 2 ml capacity with tef.on-
lined screw-cap.

5.1.8 Continuous liquid-liquic extractors - eguiped
with teflon or glass connecting joints ang
StOpcOCks reguiring no lubricaticn.

5.1.9 Silicon cerbide boilinc chips - approximazely
10/40 resr.. Heat to 400 degree C for 30 rinctes
or Soxhle: extract with methylene chloride.

Balance - anely:-icel, capable of accurately weighin:g
+0.00001 c.

water bath - hea+ed, with concentric rinc cover,
carable of temperature con:rol ( +20C ). The bazrn

should be used ir a hcod.

INitrogen evaporazion device egquipped with a wa:e
thgt can be maintained at a temperature between
40%C.

(VIR A
u

Gas chromatocranhy/mass spectrometer system

5.5.1 Gas chromatography - an analytical syster
. Cormplete with a temperature programmable cas
chromatocraph suitable {fcr splitless injection,
and z.ii required-accessories including syrincss,
analytical columns, and carrier gases.

5.5.2 GC colurns - 30 m x 0.25 mm (or 0.32 mm) ID
bonded-phase silicon coated fused silica
caillary column (J&w Scientific DB-5 or
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equivalent). A film thickness of 1.0 micro is
recommended because of its larger capacity.
Alternately, a film thickness of 0.25 micro may
be used.

5.5.3 Mass spectrometer - capable of scanninc fror
35 to 500 amu every 1 second or less, utilizinc
70 volts (nominal) electron energy in the
electron impact ionization mode and producinc
a mass spectrum which meets all criteria wher

50 ng of decafluorotriphenyl-phosphine (DF7T?F)
is injected through the GC inlet.

5.5.4 Data system - a computer system must be
interfaced to the mass spectrometer tha: a..0wsS
the continuous acquisition and storace on
machine readable media of all mass speltra
obtained throughout the duration of the
chromatographic procram. The computer mus: hevs
a library of standard mass spectra, anc haves
software that allows library search of mass
specirez in both forward and reversed mode,
searcrinc of any GC/MS file for ions of a
specific mass and plotting such ion ax>un

(R

1
)
et D

versus time or scan number. This type of ¢£lc¢
1s deiinei as an extracted ion current prcflle
(EICP). Scftware must also be availanie tha:
allows integrating the abundance in any EIlF
betweern specified time or scan number limiss.
6.0 REAGENTS
6.1 Reager: wailer - reagent water is defined as & wazter LT
which an interferent is not observed at or adbl2ve =
method detection limit of each parameter of interes:
6.2 Sodium hydroxice solution (10 N) - dissolve 40 ¢
analytical grale Na0OH in reagert water and d:ilute
to 100 ml.

6.3 Sodium thiosulfate - (ACS) granular.

6.4 Sulfuric acid solution (1+421% -
concentrated E>SO4 (sp.gr. 1.834
reagent water.

Sicwiy 242 50 il
) to 50 ml of

6.5 Acetone ané methanol - pesticide recidue ana:ysis créc
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"or equivalent quality.

6.6 Sodium sulfate - (ACS) powdered, anhydrous. purified by

heating at 4000C for four hours in a shallow tray,
cool in a desicator, and store in a glass botle.

6.7 Methylene Chloride - Pesticide residue analysis gfade

or eguivalent.

b.

8.

.8.

1

6.8 Surrogate standard spike solution

Surrocate standards are added to all investiga:ive
samples, matrix spike/matrix spike duplicate
samples, laboratory duplicate samples,blanks anZ
calibration standard slutions. The surrogate
standard spiking solution should include the
followineg compounds:

Nitrobenzene-dsg Phenol-dg
Terphenyl-djg4 2,4,6-tribromophencl
2-fluorobiphenyl 2-fluorophenol

Prepare a surrogate standard spike solution tha:
contains the base/neutral compounds at

a concentration of 20 ug/ml, and the acic
compounds at 40 ug/ml. Store the spike solu-ions
at 49C in teflon-sealed containers. The solu=zion
should be checked frequently for stability. These
solutions must be replace@ after three months or
sooner if comparison with quality con:rol check
samples indicate a problem.

6.9 Base/Neutral aé Acid Matrix Standard Spikinc Sciuzicr

6.

9.

1

The matrix standard spiking solution shoulc
consist of the followinc compounds:

Base’/Neutrals Acids
1,2,4-Trichlorobenzene Pentachlorephenc.
Acenaphthe=e Phenol
2,4-Dinitrcphenol 2-Chlorophenol

Pyrene 4-Chloro-4-Methylphenol

N-Nitrecso-di-n- 4-Nitrophenol
propylamine

l1,4-Dichlorobenzene
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Prepare a spiking solution in methanol that
contains all of the compounds in 6.8.1 at a
concentration of 20 ug/ml for base/neutrals,
and at 40 ug/mL for acids. Store the spiking
solutions at 40c (+20Cc) in Teflon-sealed
containers. The solutions shall be checked
frequently for stability. These solutions shall
be replaced after twelve months, or sooner, if
comparison with quality control check samples
indicates a problem.

Internal Standardé

6.10.1

6.10.2

The irternal standard solution consists of the
following compounds:

l,4-dichlorobenzene-dy Naphthalene-dg
Acenapnthene-dj;g Phenanthrene-cé;q
Chrysene-d;» Perylene-c;»

Prepare the internal standard solution by
dissolving 200 mg of each compound in 50 ml: of
methyléene chloride. It may be necessary, however,
t0 use 5-10% benzene or toluene in this seclution
and & few minutes of ultresonic mixinc to cissclve
all the constitutes. The resulting solutiocon will
contain each standard compound at a conCeniraticn
of 4000 nc/ml. A 10 ul portion of this solution
shou>¢ be added *- ' ml of sam~"~- extract ( or

5 ul to 0.5 ml extract). This will give a
concentretion of 40 ng/ul of each corpoundc.

Calibration s:tanicard solution

6.11.1

Initiel Calibration stancard solutions -

Prepare calibration standard solutions at a
minimum of five concentration levels. Each
calibratien standard solution shall contain each
compound of interest anc¢ each surrogate stancarc.
The concentration of the initial calibration
standard solutions shall be at 5, 10, 20 50, an:
100 ng/ul ( or mg/L) for all semivolatiles excer:
the following compounds: Benzoic acid, 2,4-
dinitrophenol, 2,4,5-trichlorophenol, 4,6-dinitro-
2-methylphenol, 4-nitrophenol, pentachloropheno.,
and all three iosmers of nitroaniline, which
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will have concentrations at 20, 50, 80, , anc
! 120 ng/ul (or mg/L).
L)

Great care must be taken to maintain the
‘ integrity of all standard solutions. Store all
; standard solutions at -109C to -200C in

sCrew-Ccap amber bottles with teflon liners.
Fresh standards shall be prepared every twelve
months at a minimum. The continuing calibraticrn
Iy standard shall be prepared weekly and stored a:
40c (+20c,.

oo 6.11.2 Con:inuinc Calibration Check Standard solution -

. Prepare & continuinc calibrtation check standard
; solution at a concentration of 20 ng/ul for all
base/nectral and acids compounds excep: benzoic
acig, 2,4,5-trichlorophenol, 4,6-dinitro-c-
1 rethylphencl, 4-nitrophenol, pentachloroprsno:
ané three isomers of nitroaniline, which will k=
&t a concentration of 40 ng/ul. The conzinuing
1 Calibra-ion check standard solution shall cCconta.n
] each s_rrocate standard.
i b
‘ 7.0 PROCEDURES
7.2 Sample Stcrazes znZ KHeldinc Tirme
L 4
i 7.1.1 Procedure fcr Sarmrple Stcrage
7.1.1.1 The samples must be protectes fro-m
) light and refrigerrated at 40c fre-

C
the time of receipt until sanple
exiraction and analysis.

7.1.2 Heléinc Time
7.1.2.1 The extraction of water samples shcu.c

} be completed within 5 days VSTR
(validated time of sample receir:z.)
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Sample Extraction - Separatory Funnel

7.2.

)|

Two separate one liter of water samples will be
extracted respectively using the separatory
funnel.The extraction scheme is described as below.

7.2.1.1

-
.

~J

(o]

1.

1.

Place entire sample of one liter bottle
into a 2-liter separatory funnel (Note:
if the liter bottle is not completely
filled, mark the sample level on the
outside of the bottle so that the
volume of sample used for extraction
can be measured later by filling it
with reagent water.). Rinse the bottle

and cap with reagent water, and aZzc
to the sample. .

AdE 250 ul of surrogate stancard spiking
sclution into the separatory funnel and
mix it well. (For matrix spike samples,
aZé 250 ul of matrix spiking soliusion
t0 each l-liter portion of sampie.)} Check
the pH of the sample with wicde rance pH
paper and adjust 1t to pH crester than

1! with 10 N sodium hydroxice.

22 60 ml of methylene chloride

periodic venting to release exce
pressure. Allow the organic layer to
seéparate from the water phase for

& minimum of 10 minutes. 1f the ex
interface between layers 1is rore

third of the volume of the solven
the analyst must employ mechanical
techniques to complete the phases

separation. The optimum technigue ¢
on the sample, and may include stir
filtration of the emulsion throuch ¢
w20l, cenirifusation, or other physi
methods. Collect the methylene Chior:
extract in a 250 ml Erlenmeyer flask.

oot
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Add a second 60-ml portion of methy:ere
chloride to the sample in the separacry
fuinel and repeat the extraction prcceiure
a second time, combining the extrac:is :in
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7.2.1.8

the erlenmeyer flask. Perform a third
extraction in the same maaner. Combine
the extracts in the erlenmeyer flask,
and label the combined extract as the
base/neutral fraction. Continue the
extraction for acid fraction in 7.2.5

Adjust the p¥ 0f the agqueous phase tc
less than 2 using sulfuric acid (1-1).
Serially extract three times with 6C-ml
aliguots of methylene chloride, as per
7.2.3 through 7.2.4 . Collect and cortine
the extracts in a 250 ml erlenmeyer

flask and label the combined extrac:

as the acid fraction.

Assemble a Kuderna-Danish (K-D)
concentrator by attaching a 10-ml
concentrator tube to a 500-ml
evaporative flask.

"

w0 ln oot U

IT1T 0O MmO -
(o]

Transfer the individual base/nec:
and acid fractions by pouring extr
throucgh separate drying column con
about 10 cm of anhydrous granular
sulfate, and collect the extracts
separate K-D concentrators. Rinse
erlenmeyer flasks and cclumns with
to 30 ml of methylene chloride to
complete the guantitative transfer.

iuing

o f
Y (n
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Add one or two clean boiling chips &and
&ztach a three-ball snyder colur: =<
the evaporative flask. Pre-wet ths
snyder column by addinc about 1 ml
methylene chloride to the top of X
column. Place the K-D apparatus orn
rot water bath (800 to 909¢C) so
that the concentrator tube is partialiy
immersed in the hot water, and the entire
lower round surface of the flask 1is
bathed with hot water vapor. Adjus:

the vertical position of the appara

ang the water temperature as reguir
to complete the concentration in 10
to 15 minutes. At the proper rate c¢f
¢istillation, the ball of the colurn
will actively chatter but the chambers

=
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will not flood with condensed solvent.
when the apparent volume of liquid
reaches 1 ml, remove the K-D apparatus
from the water bath and allow it to
drain and cool for at least 10 minutes.
Remove the snyder column and rinse

the flask and its lower joints into
the concentrator tube with 1-2 m. of
methylene chloride. A 5-ml syrince is
recommended for this operation.

7.2.1.9 Nitroger blowdown

Place the concentrator tube in & warrs
water bath (359C) and evaporate the
solvent volume to just below 1 rl
using a gentle stream of clean, cry
nitrogen filtered through a co:::_ cs
astive carbon.

Cavtion: New plastic tubinc must NOT
be used between the carbon trap &ni
the sample, as it may introduce
interferences. The internal wa.. ©
the tube must be rinsed dow.T. sever
times with methylene chlorids ¢éurinc
the opera-ion and the final volars
brought to 0.5 ml with methylens
chloride. During evapcratiOﬁ.th‘ tub
solvent level must be kept dbelow the
water -Zevel of the bath. The extract
must never be allowed toc become Cry.

<
b
& .

(l)

anc¢ GCZ/MS Mass Calibra:zion

U

It is necessary to establish that a civern G
meets the standarcé mass spectral abundanc
criteria before initiating any on-gcing ¢
co]leczion This is accomplished throuc*

et o M

tr:phen)lphosphnne (DFTPP).

7.3.1.1 Each GC/MS system used for the anziys:s
of semivolatrile compounds must be
hardware-tuned to meet the abunianice
Ccriteria listed in TABLE 3 for a 5C-n¢g

injection of DFTPP.

DFTPP must be analyzed sepsrate.y ©rF
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TABLE 3

CHARACTERISTIC IONS FOR SURROGATE AND INTERNAL STANDARDS FOR

SEMIVOLATILE ORGANIC COMPOUNDS

r rc

Primary Ion

Secondary JIcng

SURROAGES

Phenol-dg
2-Fluorophenol
2,4,6-Tribromophencl
Nitrobenzene-ds
2-Fluorobiphenyl
Terphenyl

—--
RIS

1,4-Dichlorobenzene-dg
Naprhihalene-dg
Acenaphthrene-2&: g
Phenanthrene-d.g
Chrysene-@d;p
Perylene-ad;»

—
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as part of the calitration standard.
The meeting the criteria of abundance
must be demonstrated daily and/or for
each 12 hour period, whichever is more
frequent, before samples can be
analyzed. DFTPP must injected to meet
this criteria.

Whenever corrective action is taken
that may change or affect the tuninc
criteria for DFTPP (e.g., 1i0n source
Cleaning or repair, etc.), the tune
must be verified irrespective of the
l12-hour tuning requirements.

Mas:z Ion Abundance Criteria

51 30.0 - 60.% of mass 19¢

6¢ Less than 2.0% of mass 6¢

70 Less than 2.0% of mass €¢

127 40.0 - 60.0% of mass 195

197 Less than 1.0% of mass 1¢9¢&

198 Base peaX, 100% relative azcorndance
199 5.0 - 9.0% 0f mass 19¢
275 10.0 - 30.0% of mass 19¢

365 Greater than 1.0% of mass 19¢
441 Present, but less than mass 433
442 Greater than 40.0% of mass 165§
443 17.0 - 23.0% of mass 44:Z

7.3.2 Calibrat

7.3.2.1

ion of the GC/MS System

Before the analysis of samples anZ
required blanks, and after tunirc
criteria have been met, the GC/MS
system must be initially calibratesd

as a minimum of five concentrations

to determine the linearity of response
utilizing a.l compourds listed

in Table 1. Once the system has be=n
calibrated, the calibration must be
verified after initial calibration
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and after every 1l2-hour time period
for each GC/MS systemn.

Prepare calibration standards to yield
the fo.lowing specific concentrations:

Initial calibration of semivolatile
compounds consists of five points at 5,
10, 20, .50, and 100 total nanograms for
all compounds except for the folllowinc
compounds:

Benzoic acid, 2,4-dinitrophencl, 2,4 ,5-tri-
chlorophenol, 4,6-dinitro-2-methylphenol,
4-nitrophenol, pentachlorophenol, andé all
three nitroaniline isomers which wili be
injected &t 20,50, 80,and 120 to:al
nanocrams.

Analyze each calibration standard anc
tabulate the area of the primary
craracterizitc icn (Table 2) acainst
concentration for each compound including
all reguired surrocate and irnternail
standard compounds. The relative rex-
ention times 0f each compounZ in €ach
calibration run should agree within 0.06
retention time units. Late elutirng
compounds usually will have nmuch better
acreement.

“re relative response factors (RRFfs) ¢
ezch compound a+< each concen=traz.cn level
are calculated using Eguaticn 1.

wWhere
Ay = Area of the characteristic ion
for the compound to be measurec.
Ajig = Area of the characteristic ion

for the specific internal
standards from Table 2 or 3.
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Cjs = Concentration of the interrnzl
standard in uint of ng/ul.
Cx = Concentration of the compournc

to be measured in unit of ng/u_.

Using the relative response factors
(RRFs) from the initial calibrat:ior,
and Egquation 2 to calculate the percen:

rejative standargd deviation (%RSIZ) fcr
each compound from the calibraticn
check run.
SD
%RSD = ----- x 100 Fcu. Z
X
Where:
$RSD = Relative Standard Devizz.cn
SD = Standard Deviation of in:z:iel
response factors per each
ccmpound.
In {( Xi - X
there: sb = ==
1=1 N -1

X = mean of initial respcnse =z
per each compound.

The %$RSD for each individual corzcouns
must be less thar 0Or egual to 2>-..
This criteria must be metr for ths
initial calibration to be valic, &z
the seguencial continuing calibra:
check

GC/MS Anzlysis of Sampie

7.

4.

|

The follwoing instrumental. parameters are
required for all performance tests anc fcr &.i

sample analysis:
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Electron Energy - 70 volts (nominal)
Mass Range - 35 to 500 amu
Scan Time - 1 second per scan

Combine 0.5 ml of the base/neutral extract an<
0.5 ml of acid from water extract prior to
analysis.

Interrz. standard solution is added to each
sample extract. Add 10 ul of internal standarc
solution (6.10) to each accurately measurec
1.0 ml of combined sample extract ( or 5 ul of
internal! standard solution to 0.5 ml of
base/neczral extract or 0.5 ml of acid ex:trac:
respectively).

Analyze the 1.0 ml combined extract by GC/KS
usinc & bonded-phase silicone-coated fused
silice cagillary column. The recommendec GC

operatinc concditions to be used are as follows:

Initia. Column Temperature Hold- 300C for 4 rinutes

Colurs. Temperature Procram - 30-300°% a- ¢
degree/riin.

Final Column Temperature Hold - 3000C fcr 10 rin.

Injecicr Temperature - 250 - 30¢YC —

Trancfser Line Temperature -~ 250 - 300-C

Source Temperature - Accordéinc ¢
mancfacturer s
specificazizcr

Injector-Grob-Type, Spiitless

Sarple volume -1 -2 u

Carrier Gas - Helium at 37 cmr/secl

NOTE: Make any extract dilution indicated by

characterization prior to the addition cf
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7.5.

1

internal standards. 1{f any further dilution o3
water extracts are made, additional internal
standards must be added to maintain the reqguired
40 ng/ul of each constituent in the extract
volume. If the concentration of any COmpouncd
exceeds the initial calibration range, the
extract must be diluted and reanalyzed.
Secondary ion quantitation is ONLY allowecd

wher there are sample interferences with the
praimary ion.

.5 Qualitative Anzlysis

The compounds listed in Table 1 shall be
idenzified by an analyst competent in the
interprezation ot mass spectra by compari
the sarmple mass spectrum to the mass spec
of a standard of the suspected compound.
fcliowing Criteria must be satisfied in ¢
to verifythe identifications: (1) elution
the sartple component at the GC relative
revenzion time as the standard componeﬁ' ar
{2) correspondence of the cample compcnent &anc
stancaré component mass spectra.

<

7.5.1.1 For establinshing corresponcence c-:
the GC relative retention time | '
the sample component RRT mus:t COm
within +0.06 RRT units of the RRT

'
o -

- -—
-
-
~

the standard component. For refersncs,
the srandard must be rur on the sz-=3
sh:iv as the sarmple. 1f coeluticn <

interferinc components prohitit
accurate assignment of the sarmple
component RRT from the total iO“
chromatogram, the RRT should be
assigned by using extracted iorn cur
profiles for ions unigue to the
component of in:eres:.

L
in
o

7.5.1.2 TFor comparison of s+<andard and sa ol
COoryoreni mass spectra, mass Speciré
obtained on the same GC/MS instrurmsnt
are required. Once obtained, thess
standard spectra may be used fcr

identification purposes, only if¥
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analysis, follow the instruction in Section 10.1
regarding dilution of extracts and reportinc
results.

11.0 CALCULATION

11.1 Determine the concentrationof individual compouncs
in the sample.

11.1.1 TIf the external standard calibration procedure
used, calculate the armount of material injected
from the peak response using the calibration
curve or calibration factor determined in
Section 7.2.2. The concentration in the samcile
can be calculated from the following eguazion:

(A) (V)
Concentration (ug/L) = -----=—--—-——==-----
(Vi) (Vg)
Where:
A = Amount of material injected (rnz).
V: = Volume of extract injected (ul’.
Ve = Volume of total extract (ul)
Ve = Volume of water sample extactel (ml)

12.0 DATA REPORTING REQUIREMENT

12.1 All reports anc documentazions shall be lecible,
single-sided, and clearly labelled and pacina:zed.

12.2 The saryle ca%ta package shall be consecutively
pacinatecd, and shall include cover pages, Sa r.¢
data, ra- da:ta.

12.2.1 Cover pages for the data package,
inzluiinc the project name, laboratory
rname, field sample number cross-referencec
with laboratory ID number, comments
describing in details any problers
encountered in processing the samplecs,
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10.2.7

10.2.8

all confirmation standards for a case Or set a:
the beginning, at intervals of every 5 samples,
and at the end. Any pesticide outside the
retention time window requires immediate
investication and correction before continue
the analysis. The laboratory shall reanalyze
all samples between the standard that exceecs
the criteria and a subsequent standard tha:
meet the criteria.

Begin injection of samples. Analyze group c:
5 samples with a standard pertaining to the
sample after each group (Evaluation Standarc
Mix B is regquired after the first 5 samp.es,
and every 10 samples thereafter).

The alzernating standard calibration factors
must bs within 15.0%0f each other if
quaniitation is performed. Deviation greazer
than 15% requires the laboratory to repeaz:
the samples analyzed between the standread
tha: exceeds the criteria and a subsecuen:
standard that meet the criteria. The 15%
Ccriteria only pertains to compounds being
quanzizated.

10.2.6.1 1f more than one standard is
required to confirm all compouncs
identified in the primary analys:s,
incluucs a alternate stancarc afer
each 10 samples.

10.2.¢.7 ECamples shall also be repestzed I°
the degradation cof either DDT
and/or endrin exceed 20% on the
intermitten Evaluation Standarc
Mix B.

10.2.5.3 1If the sample s are splitted be:twesr
2 or more instruments, all stancarcs
ané blanks pertaining to those samc.€s
must be analyzed on each instrumentis.

Inject the method blank (extract with each se:
of 20 samples) on every GC and GC columns o~
which the samples are analyzed.

I1f quantitation is performed on the confirmztion
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7.5.1.3

the GC/MS instrument meets the DFTPP
daily tuning requirements. These
spectra may be obtained from the run
used to obtain reference RRTs.

The requirements for qualitative
verification by comparison of mass
spectra are as follows:

7.5.1.3.1

w
[
w
(2

(82}

-
w
w

7.5.1.3.4

All ions present in the
standard mass spectra a: &
relative intensity greater
than 10% (most abundant icn
in the spectrum eguals 103%)
must be precent in the
sample spectrum.

The relative intensities c¢f
ions specified irn (1) mus:
agree within plus cr mincs
20% between the standard and
sample spectra.

Ions greater than 10% in
the sample spectrum buz no-
present in the gtzndgers
spectrum must be c¢onsidere:l
and accounted for by trs

analyst making the comparisoan.

All compounds meezing the
identification cr:izerie russ

be reported with their sosiira.

For all compounds below iz
CrDL, report the actusal velu®
followed by "J", €.g., "22."

-

1f a compounc¢ car Lot be

verified by &ll ¢f the crizeri

in 7.5.1.3.3, but in the

N’

=)

technical judgemen: of the mass

spectral interpreataticn
speciz2list,the identificazicnh

15 correct, then the lazorétory

shall report that iden:ificea:z

Tenta<iva Identificetion of Non-target compound, Unxniw.

on
and proceed with guan:ti:étion.
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Sample components.

A library search shall be executed for non-targe:
compounds or unknown sample components for the purpose
of tentative identification.The 1985 release of the
National Bureau of Standards Mass Spectral Library or
the most current release shall be used for this purpose.

7.6.1 Substances with responses equal to, Or greater
than 10% of the nearest internal standard are
required to be searched in this fashion.

Only after visual comparison of sample spectra
with the nearest library searches will the mass
spectral interpretation specialist assicgn a
tentative identification. NOTE: Computer generated
library search routines must not use normalization
routines that would misrepresent the library or
unkxnown spectra when compared to each other.

7.6.2 The followinag criteria shall be used to make
the tentative identification:

7.6.2.1 Relative intensities of major ions irn
the reference spectrum {(ions creater
than 10% of the most abundant icn:
should be present 1ir. the sartcle speclte.

~)
o
o
~

The relative intensities of the major
ions should agree within +20%

7.6.2.3 Molecular ions present in reference
spectrum shoulc be present in sargl-
spectrum.

7.6.2.2 lons present in the sample spectrur

be reviewed for possible backcrcund
contamination or presence of co-elutirng
compounds.

7.6.2.5 Jons present in the reference spectrus
but not in the sample spectrum shoulcd
be reviewed for possible substraction
from the sample spectrum because of
background contamination or co-eluting
compounds. NOTE: Data system librarw
reduction programs can sometimes create
these discrepancies.



[P T )

eneinmog [P - onaid [ S - Amn [Ep— — .

Pt

et

——- .

s

-
/

.7

7.6.2.6 1f in the technical judgement of the

mass interpreatation spectral specialis:,

no valid tentative identification can
be made, the compound shall be reported
as Unknown. The mass spectral
specialist should give additional
classification of the unknown compound,
if possible (i.e., unknown phthalate,
unknown hydrocarbon, unknown acid type,
unknown chlorinated compounc, etc.).

I1f probale molecular weights can be
distinguished, include them.

Quantitation

7.7.1 Comporients identified shall be quantified by
the internal standard method. The interne.
standaré used shall be the one neares: the
retenticn time to that of a given analyte. The
EICP arez of the characteristic ions c¢f analy:es
listec ir. Table 2 and Table 3 are use:z.

Internicl standard responses and retentiocorn tims
in all szmples must be evaluated during or
immediezely after data acquisition. I‘ he
retenticrn time for any internal stand
chances by more than 30 seconds from
daily (12 hour) calibration stancar
charomztocraphic system must be inspec:
malfunctions, and corrections made as r
The extracted ion current profile (EICP)
interrnal s:iandards mus: be monitecred andg
evaluastesZ for each sarcie, blank, mairi>
and ma.rix spike duplicate. If the EICP
any 1interrnél standard changes by more th
a factor cf two (-50% to +100%), the ma
spectromesric system must be inspectel T
malfunct:ion and corrections made as approgriate.
If the analyses of a subsequent samp.e& Or
stancdaré indicates that the system is funczicn:inc
properly, the corrections may not be reguirec.
The sarple or standards with EICP areas outsics
the limits rnust be re-analyzed, and treatel
accordinc t¢ 7.7.1.1 and 7.7.1.2 below.

1f correction is made, then the laboratory mus:
demonstra+te that the mass spectrometriC syster
is functioning properly. This must be accompar:¢
bythe znalysis of a standard or sample that g2&s
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meet the EICP Criteria. After corrections are
made, the re-analysis of samples analyzed while
the system was malfunctioning is required.

7.7.1.1 1f after re-analysis, the EICP areas
for all internal standards are inside
the required limits (-50% to +100%),
then the problem with the first analysis
is considered to have been within the
control of laboraotry. There only da:z
from the analysis with EICP's within
the required limits will be reportec.

If the re-analysis of the sample does
not solve the problem(i.e., the EICP
areas are outside the regquireéd lizit
for both analyses), then the EICP ca
and sample data from both arzlyses
shall be reported. Distinguish beiween
the initial analysis and the re-analvs:is
on all data deliverables. Documert 1irn
the case narrative all inspec:ticn ancd
corrective action taken.

The relzzive response factor (RRF) from th
daily stardard analysis is used to calcu:le
the concentration in the sample. Seconiary
may be used if interferences are present.
area of a secondardy ion can NQT be
substituted for the area of a primary ion unless
a reia-ive response factor is calculezed uvsing
the secondary i~~~ When compor—~“< idenztified
below reguired gqguantitation limits (RJIL) bu:
spectral meets the idenzification crizeriz,
repcrs the concentraticn with a "J."

Se= Section 8.0 for calculation.
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8.0 CALCULATION

8.1

8.

3

When an analyte has been identified, the quantitation
of that analyte shall be based on the integrated
abundance from the EICPs of the primary characteristic
ion given in Table 2. 1If the sample produces an
interference for the primary ion, use a secondary
characteriztic ion for quantitation. Instrument
calibration for secondary ions shall be performed, as
necessary, usinc the data and procedures described

in Section 7.0.

Calculate the concentration in the sample usinc the

calibration curve or relative response factor (RRI)

as deterrinec in Section 7.3.2.3, and the following
equation:

(Ay) (Ig) (Vg
Concentrat:icn (UC/L) = --=--------reommmmm oo e mm oo
(Ajg) (RRF) (Vo) (Vi)

wWher A, = Area of the characteristic icn for
the compound to be measured.

A;g = Area of the characteristic ion for
the internal standard.

I = Amdount of internal standard injectel
in nanograms (nc).

Ve = Volume of water extracted in
rilliliter (ml)

Vi = Vcliume of extract injected (ul)

V. = Vclume of total extract (use 2000 ul

or a factor of this when dilutions
are made. The 2000 ul is derivec
from combininc half of the 1 ml Bl
extrac: and half of the 1 ml of

A extract.)

Estimation of Ten:atively Identified Compounds (T:iCs)
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An estimated concentratior. for the non-target
components tentatively identified shall be quantifieg
by the internal standard method. For quantificatior,
the nearest internal standard free of interferences

shall be used.

8.3.1 The egquation for calculating concentrations
is the same as in Section 12.2 . Total area
counts (or peak heights) from the total ior
chromatogams are to be used for both the
compound to be measured and the internal
standaré. A relative response factor (RRID)
of one (1) is to be assumed. The value
from this quantitation shall be qualified &
estimated. This estimated concentration sha
be calculated for all tentatively identifie
compoundés as well as those identified as
unkncwns.

{h v (0
1.

Calculate surrogate standard recovery on all samnples,
blanks and spike samples. Detemine if recovery is
within limits and report on appropriate form. The
surrogate s:iancard recovery for each sample, blarn:,
and spike samples are calculated as following:

Surrogate Standard Recovery = ------~---=-=- X 10

Wrere:
SSR = Surrocatie sgpike sarmple result.

e g+andard spike adlel frcro
e spike mix.

[N

Matrix Spike '‘Matrix Spike Duplicate Analys:is (IS IS
8.5.1 1Ingdivicdual component recoveries of the mair.ix

spike are celculared using the following
eg.ations:

Marix Spike Percent Recovery = =--=------=----
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Where:
SSR = Spike sample results.
SR = Spike result.
SA = Spike added from spiking rmix.

Relative Percent Difference (RPD)

The relazive percent difference for each
compoi.ernt between the matrix spike ancé metrix
spike duplicate are calculated usinc the
followinc equation:

Relative percent difference.

First sample value.

Seconcé sarmrle value {(duglicsa

D
9]
[}

OUALITY CONTROL REQUIREMENTS

9.1 The continuinz celibration check shzll be done Caily

before analvsis ¢f any sampies, and once at the
bezinninc of ezch 12-hour shift to checx the valiZ.ily
of the initie. calibratic:. Ce.-ulate the percen:
difference (%) ucinc the foliowing eguation:

% Differerce

wWhere:

RFj

RF¢

A\E
.
i

a

ge response factor from initial

Ta
ibration.

Respcnse factor from current continuing
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calibration check standard.

The percent difference for any compound shall be less
than 25%. If the criteria is not met (>25% difference),
for anyone calibration check compound, corrective
action must be taken. If no source of the problem can
be determined after corrective action has been taken,

a new initial five point calibration must be generateZz.
This criteria must be met before sample analysis becirs.

9.2 Method Bla~nx Analysis

9.

2.

tJ

)

1

A method blank is a volume of deionized,distilled
laboratory water carried through the entire
analytical scheme (extraction, concentration,

and anzlysis}). The method blank volume shall bs
approximately equal to the sample volumes being
processed.

The me<hod blank analysis shall be performel a:

a freccency of one per group of 20 of fewer
samples ¢of similar concentration. The method
blankx associated with a specific group cf samrles
shall be analyzed on each GC/MS system usel tcC
analyze that specific group of samples.

A me<hsZ blank shall contain no greater than
five times (5X) the required detection limit oI
common  phthalate esters, and shall contain
less than the reguired detection limit of any
other sincle semi-volatile compounds. 1If the
method blank exceeds this criteria, the sourcie
of ccrnzz-.nation must be investigatec, anc
appropri&te Corrective mWEASUres must be ta-e
and cororented before further sample analys:s
proceeds. All samples processed with a methoc
blank th&< is out of control must be
reextracted and reanalyzed.

9.3 Surrogate Spike Recovery

9.

3.

1

Calculate surrogate Spike percent recovery per
Section 8.4. Surrogate spike recovery shall be
evaluated for acceptance by determining whether
the concentration (measured as percent reccwery)
falls inside the reguired recovery limits listecZ
as follows:
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SURROGATE SPIKE RECOVERY LIMITS

Low/Medium

Surrogate Compounc Water
Nitrobenzene-dsg 35-114
2-Fluorobiphenyl 43-116
p-Terphenyl-dj4 33-141
Phenol-ds 10-94

2-Fluorophenol 21-100
2,4,6-Tribromophenol 10-123

9.3.2 If reccvery of any one surrogate compound in
either base’/neutral or acid fraction 3is below 17%
Oor reccveries of two surrogate compounds in
either »nzse/neutral or acid fraction are outsic:s
the surrocate spike recovery limits ($.3.1),
corrective actions shall be taken. If no source

of prorlers is deterrmined after the ccrrective
actions ere taken, reexitract and reanalyze the
samp.e.

.4 Matrix Spike 'lazri» Spike Duplicate Analysis (MS/MSD)

9.4.1 A ma:irix Spike/matrix spike duplicate shall be
perfcrrs2 one per croup of 20 or fewer sarrles ¢
similar c¢concentrations.

9.4.2 The mawrix spike percent recovery shall be
calculeazel acccrdince tc Section 8.5. The mazr.x
spike recovery 1limits are listed as below:

Mairix Spike Recovery lLimits

Fraction Matrix Spike Compound Limi<s



BN 1,2,4-Trichlorobenzene 39-9¢

BN Acenaphthene 46-11¢
BN 2,4-dinitrotoluene 24-96
BN Pyrene 26-127
BN N-Nitroso-Di-Propylamine 4i-11¢
BN 1,4-Dichlorobenzene 36-97
Acia Pentachlorophenol o-.(z
Aciad Phenol iz-8g¢
Acia 2-Chlorophenol 27-123
Acid 4-chloro~3-Methylphenol 23-¢7
Acid 4-Nitrophenol 10-8:

5.5 Sample Analysis

2.5.1 Sample can ONLY be analyzed upon success:
comp.<vion of the initial QC activities (7.3,
9.1, 9.2, 9.3 and 9.5). When twelve (12) hcurs
have e.apsed since the initial QC was comple1g
it is necessary to conduct an instrument tTins
and ca.irration check analysis. Any majcr &.,stsrm
mainterance such as source cleaninc or
installation of a new colwunn, may necessizete &
reture and recalibration.

9.5.2 Requirements for gualitative compounc
identification ané quantitation specifiel I~
7.5 &ncé 7.6 shall be followed.

10.0 DATA REPORTING REQUIREMENT

10.1 All reports and documentations shall be lecibie,
single-sided, and clearly labelled and pacinatec.

10.2 The sample data package shall be consecutively
paginated and shall include the cover pages, Samr-¢
data, and the raw data as they are described in tne
following:

10.2.1 Cover paces for the data package, inclul:n:
the project name, laboratory name, fielc
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sample number cross-referenced with laboratory
ID number, comments describing in details

any problems encountered in processing the
samples, and validation and signature by the
Laboratory Manager.

10.2.2 Sample Data

Sarmple data shall be reported using the Orcaric
Analysis Data Reporting Forms (Attachment 1) for
all samples, arranging in increasing alphanureric
samp-.e number order, followed by QC analyses data,
Quarterly verification of instrument parame:-ers
forms, raw data including copies of the sample
custoly and sample preparation 1logs.

10.2.2.1 FORM IA (Semivolatile Organics
Analyses Data Sheet)

FORM IB (Semivolatile Organics
Analysis Data Sheet - continued!

FORIM IC (Semivolatile Orcanics
nalysis Data Sheet - Tentatively
Identified Compounds, TICs)

1¢.2.2.2 FORM 11 (Semivolatile Surrogate
kecovery)

10.2.2.3 FORM I11 (Semivolatile Mazrix Srike
Ma<rix Spike Duplicate Recovery) _

I0.Z.2.+ FORM™ IV (Serivolatile Mezhoé Elzankx
recovery)

FORFM V (Semivolatile GC/M5 Turn:ir
and Mass Calibration - Decafluor:s
phenylphosphine (DFTPFP) )

—
o
[
r
[€,]

- v~

-

10.2.2.6 FORM V1 (Semivolatile Initial
Calibration Data)

10.2.2.7 FORM V11 (Semivolatile Continuincs
Calibration Check Data)

10.2.2.8 FORM VIII (Semivolatile Internal

Standard Area Summary)
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11.0 REFERENCES

10.2.2.9

Raw Data

Raw data shall include reconstructes
Ion currect (RIC) chromatogram, mass
spectra (with and without backgrou-Z
substraction) of each compound
gquantified, mass spectrum of each
tentatively identified compounc (7:72)
including the best matched standard
library spectrum, any instrumenr<
printouts, copies of sample cus:toi
records and sample prepara:ion lcz:.



Ty

P iy

- s

P o e

e

e, &,

[ YO ]

SEMIVOLATILE ORGANICS AMALYSIE DATA SEEET

lad RNane:

. Field Sample Rumber

Lab Sampie 1.D.

Ratrix: " water | 1ad> Sample ID:
Sample . vwvol: N V2 lad Pile ID:
lavel: (lov/med) _ ' Date Received:
Date Extracted:
Extraction: (SepF/Cont/Sonc) —_— Date Analyszed:
GPC Cleanup: (Y/N)___ PH: Dilution Factor:

CONCENTRATION UNITS:

]

CAS NO. COMPOUND {uvg/L
108-95-2-«cccnas Phenol
1l11-44-4-~----==Dig(2-Chlorcethyl)ether
95-S7-8-ccrmmmna 2-Chlerophencl
$41-73)--=e===e==] 3=Dichlorobenzens
10646~~~ -=1,4=-Dichlerobenzene
100-51-€~-~~-=- --Benzyl alcchol
95-80=-1ccccneee -=1,2-Dichlerobenzens
95-4R-Tecmcecn=c2-Kethylphenol
108-60-1-----===Dig(2-Chlorcisopropyl)ether_
106-44-S--~cwe== 4-Methylphanol
621-64-7------== N-Nitreso-di{-n-propylazine _
671-72~1mcc=ce~= -Hexachlorocethane
98-95-3---c0om= --Ritrobenzene s
78-89-1-ccccccas Iscpheorone

88-75-8-ccrcccne 2-Nitrophenol
105-67-9-c-=-~ -=2,4=-Dimethylphencl
65-85-0-=ccromee Benzoic acid
111-91-1-=ccc== -bis(2-Chleroethoxy)methane _

120-83-2---=====2,4-Dichlorophencl

120-82-1c=ceeee=], 2,4-Trichlorcbanzene

- RS aD G GEN GER SED GIT CIIF Cluh GED GED GED GNP GHIT et cuEd dnd GIIP Chm im0 GEE IS S AN GEE G CNED Sl G CEER G S S -
e Gl CED SED A G GAD G GEh G GED D TR G b S P IS s G WD IS N T = D S v P TS G S

D CER L AR GED GEL GED T CED G R T D e e — iy CEy e S G CED T = ————— — D T D D S — —

91-20-3--=-coce= Naphthalene
10€6-47-8----====4-Chloroaniline
87-68-3~cccce=n" -Hexachlorobutadiens
$9-50-7-cccec== «§4~Chloro-3-asthylphencl
91-87=6-==--=-" ~2-Methylnaphthalene
77474~~~ -=-§exachlorocyclopentasdiene
88-06-2----~~ ee=2,4,6-Trichlorophancl
95-98-¢-creoe=-- -=2,4,%5-Trichlorophencl
91-58-7-cccene= ~=2-Chloronaphthalens
88-74-4~---~--~ ~=2=-Nitroaniline
131-11-3-=cc=- «=Dimethylphthalate
208-96-3--~-====Acenaphthylene
606-20~2-crconea 2,6-Dinf{troteluens
FORM 1 SV-1

. —— . fmts — . ——— — — —— —— —— ——— — — — — — — et B S — —— ——— . a—— —— ——
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SDMIVOLATILE ORCANICS ANALYSIS DATA SHEIET

lad Mane:

Ladb Sample 1.D. . Field Sample Bumber

NMatrix: . - ‘water 1ad Sample ID:
Sample vol: al 1ad Pile ID:
level: (1ov/med) ' Date Received:

Date Extracted:

Extraction: (SepF/Cont/sonc) Date Analyzed:

GPC Cleanup: (Y/%) PH: Dilution Pactor:
CONCENTRATION UNITS:

CAS NO. COMPOUND (vg/L
$9-09-2--~cv=e- =3-Nitroaniline
83-32-§-coccc=s -Acenaphthene

51-28-8-cccce- «~2,4-Dinitrophencl
100-02-7-======~4=-Nitrophenol
132-64-9-~-=-== ~Dibenzofuran
121-34-2-~-m-=" ~2,4-Dinitrotoluene
84-66-2-~~-~-===~Diethylphthalate
7008-72=3~ccc== ~4-Chlorcphenyl-phenylether__
86-73-T~-orena= ~Fluorene

100-01-6-~~o===~ ~4-Nitrocaniline
$34-852-1v~cecc-m- ~4,6-Dinitro~2-pethylphencl __
86-30-§f-~~v-e== ~N-Nitreoscdiphenylazine (1)__

101=5 5= Jooe ceeeng~Proncpheny [-pheny lether

118-7¢ =}~ e—e==figwechl orTodentene

87-86-5~~~- ~===Pantachlerophencl
85-01-8-=~~=-~=~Phenanthrene
120-127~~co===- =Anthracene
84~74-2+~ccrcem PDi-n-butylphthalate

129-00-0-~=-=-==Pyrene

85-68-7-------==Butylbenzylphthalate

9l1-94{~1-==e=====3,3)'=Dichlorobenzidine

86-858-)-cccecces -Benzo(a)anthracens
218-01-9-c-c-===Chrysene

117~81-7-vvc== ~=pis(2-Fthylhexyl)phthalate _
117-84~-0-+~=====Di-n-octylphthalate
305~99-2~ccccee -3enzo(b)fluoranthene
207-08~9-vo--- --penzo (k) {luoranthene

$0-32-8-~-----=-=-=Banzo(a)pyrene

193)-39-8ccccca==Indend(l1,2,3-cd)pyrene

83-70-3-cv-c--==Dibanz (a,h)anthracene

191-24-2-~--~===3anso (g, h,i)perylene

e — —— — . — —— W — S — —— = e Al cmi R — - T — — ——— —— —

— G RS G GMD G GEP GED whh GEb Gl GHP GES wE wER GER CE e . D S G G D WD TS GND D S SRS G D D S

|
|
|
|
|
|
|
|
|
|
|
}
|
|
i
|
|
:
| 206~44-0-~-ce" -Flucranthene
|
|
|
|
i
{
i
{
|
|
|
|
|
|
(

1) = Cannot be separated froms Diphenylamine

FORM 1 V-2
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SDIITVOLATILE ORGANICS ANALYSIS DATA SKEIT
TENTATIVELY IDENTIPIED COMPOUNDS

lad Name:

Field Sample number
Katrix: vater zad> Sample ID:
Sample vol: al Tad Pile ID:

level: (lov/med) Date Received:

8 Noisture: not dec. dec. Date Extracted:

Extraction: (Sep?/Cont/$Sonc) Date Analysed:

l

— — d—

GPC Cleanup: (/m)___ PH: Dilution Factor:
CONCENTRATION UNITS:
Nuzber TICs found: _ (vg/L ’
i { { i i
] CAS NUMBER | COMPOUND NAME | T | EBST. CONC. | @
lu-u—gm :— ey ‘ l -“‘m--
I 2. ! | | )
| 2. | | | |
| 9. | | | ]
{ 4. } | ! )
| 5. | | | |
| 6. { | | |
[ B i | | |
| 8. | | { |
| 9. | | | |
|1 30. | i | |
| 1. | | | |
{ d2. | J J |
] 13. | | J !
| 4. i | [ |
| 1s. | | | |
| 1¢. i | i {
1 17, | ! | |
! 18. ] { | |
} 319. | | | i
| 20. | | ) {
| 22. | | | |
| 22. | | | |
| 23. | | | |
| 24. | | ) |
| 25. | | } |
| 26. { | | ]
] 27. | | | |
] 28. } | | |
| 29. | { | {
1 0. } { | |
| | ! | l

FORM 1 $V-TIC

— e - ——— — — — S S — ey . w———

(
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s el

"t dem [

[Py

C.TIR SDOVOLATILY SURROGATZ REZCOVIRY

1ad Name:

page

|~ rield
{ BAMPLE RO,

01]

L

64 ) 85 | 8¢

L]
'™
]
-

-~
-
Al
-~
-
L)
Ne
(™ ]

{OTHER

)OI (PHL) A1 (27P) 0| (TBP) §]

-[-:—- —

{

g:!

T

03]

04

05)

071

o8|

09|

10]

11|

12}

13

14

15§

16|

171

18]

19|

20]

21)

az2|

23]

a4

251

26|

27|

28]

29 ]

30

— ey e apte. e et ek IS D GEP s SR G G GEN G D TEED D WA R VIS GRS G AR GNP GEP GEb EHE D G e @

|
I
|
|
|
|
|
|
|
{
|
|
|
!
|
|
|
|
|
|
|
|
!
)
|
|
1
L
|
|
|
!
|

—— e e s am ods ol S e —— G RS T G E— G G — G GED D GED IS TED TED WD G- w—
-— D A GES st el GEP G G M D GEED GAR TR R TR e CRD WM G SRS GED DR SEED YN N U D

|
|
|
|
|
|
|
!
|
|
|
|
|
I
|
|
!
i
|
|
|
I
|
1
]
I
|
|
|
I

e e —— — D — — —— —— . — — — T —— — ———— e ——

of

— e . e a el el CED SIS e —— D D IR T D G T D T G R SR S0 WR G D D S TS e

QC LIMITS
Nitrobenzene=-4s (3%5-114)
2-Fluorobiphenyl (43-116)
Tearphenyl=-di14 (33-141)
Phenol-d¢ {10-94)
2-Fluorophenol (21-100)
2,4,6-Tribrosophencl (10-123)

$1 (NB2)
82 (rep)
83 (TPH)
84 (PHL)
85 (2rPF)
86 (TBP)

"§ Column to be used to flsg recovery values

® Values outside ©f contract required QC linits
D Surrogates éiluted out

FORM 11 $V-1
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MATEZR SEMIVOLATILE NMATRIX SPIKE/MATRIX SPIKE DUPLICATE REICOVERY

lad Nama:

Lad Sample 1.D. . Field Sample Bumber

Matrix Bpike -~ EPA Bample No.3

} | SPIRE | SAMPLE | s | 1S eCc i
] { ADDED | CONCENTRATION | CONCENTRATION | 8 |LGxrs|
= COMPOUND % (ug/L) : (ug/L) ! (ug/L) % ! | REC. |
----- - s— SR AW - =|
{ Phencl | } | | 112~ 8%}
| 2-Chlorophencl | } | | 127=12) |
{ 3,4-Dichlorobenzene | | | | 136- 97
f N-ﬁitroso-ﬂi-n-prop (1)1 ) ! | 141=-116]
| 3,2,4-Trichlorobenzene | | ] ) 1395~ 98}
{ G-Chloro—S-ncthylphcnoIl { l [ {23~ ¢
{ Acenaphthane | | f ] [66=1170T
} 4-Nitrophenol | | | | 110=- 8¢}
| 2,4=-Dinjitrotoluene i | | { {24~ 96]
{ Pentachleorophenol | § | | { 9-103]
| Pyrene { | ] { 126-327]
i | | | | | ]
1 { SPIXE { mSD | USD | | [
] { ADDED {CONCENTRATION| & i 8 | QC LIMITS |
] COMPOUND } (vg/l) ) (ug/l) | REC ¢] RPD §]| RPFD | RIC. |
l.c---.---c.c-------c--u(---u----[-- l---—‘------‘-.--.-x------l
| Phenol } { { | | 42 |12~ 89|
| 2-Chlorophencl ] } | | | 40 }j27-3123]
| 1,¢-Dichlorobenzene [ | { | | 28 |36- 97|
{ d=-Nitroso~di-n-prop.(1)4 1 1 1 1 38 111-11¢!
{ 3,2,4-Trichlorobenzene | { - 1 1 I 28 13%-3
i -Chloro-:-ncthylphonail | | | | 42 |23- 87
| Acenaphthene | { ] | | 31 ({46-118
{ 4-Nitrophenol i ) ( | | %0 {10~ 80}
] 2,4-Dinitrotoluene | | | | | 38 |24~ 9¢;
| Pentachlorophenol | { | | { %0 | 9-103|
{ Pyrene | | | | | 31 |26-127)
) | 1 | | |

! !

(1) N-Xitroso-di-n-propylasine

4 Column to be used to flag recovery and RPD values with an asterisk
¢ Values outside ©of QC linits

RPD: out of outside limits
Spike Recovery: out ef outside linits
COMMENTS :

FORM 111 §V-2



SDUVOLATILE MITHOD BLANK STMOU .

lad> Name:

1ad File ID: Lad> Sample ID:

Date Extracted: Extraction: (Sep?/Cont/Sonc)
Date Analyzed: Tine Analyszed:

Natrix: " water. Level: (1ow/med)

Instrument ID:

THIS METHOD BLANK APPLIES TO THE FOLLOWING SAMPLES, NS AND MSD:

DATE |
ANALYZED |

I riela

| SAMPLE NO.

l-—-
01}
02)
03]
04)
05|
06|
07
o8|
09
10}
11}
121
23}
34)

| LAB
|
|
|
|
I
]
|
|
|
|
|
!
|
!
|
|
%] !
4
{
|
!
|
|
|
{
|
|
|
|
|
|
!

SAMPLE ID

1AB
FILE ID

R &

aé|
174
18
19}
20)
21
22}
23§
24
25]
26
27)
28]
29|
30]

|
|
|
|
|
I
|
|
|
{
|
)
|
|
i
|
)
(
:
i
|
|
|
|
|
{
{
|
|
l
|
|
|

R g e

|
|
|
|
!
[
|
|
|
|
|
[
!
|
|
)
|
|
|
|
|
|
|
|
]
|
|
I
|
!

PORM IV 8V
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SEMIVOLATILE ORGANIC SC/MS TUNING AND NASS
CALIBRATION = DECAFLUOROTRIPHENYLPBOSPEINE (DFTPP)

lab Name:

lad Pile ID: DFTPP Injection Date!

Instrument ID: DrIPP Injection Time:

i I I 8 REIATIVE

| w/e | ION ABUNDANCE CRITERIA | ABUNDANCE
‘—-‘l_ - - ‘ -
{ 81 | 30.0 - 60.0% of mass 193 |

[ 68 | Less than 2.0% of mass ¢) | ( )1
| 69 | Xass €9 relative adbundance |

{ 90 | Less than 2.0% of mass 69 | ( )1
{ 3127 | 40.0 - §0.0% of mass 198 |

{ 397 | Less than 1.0% of mass 198 |

| 198 | Base Peak, 1008 relative abundance |

| 399 | 5.0 to 9.0% ©of mass 198 |

1 275 | 10.0 = 30.0% of mass 19} |

| 365 | Greater than 1.00% of mass 198 |

| 441 | Present, Dut less than mass 44) |

| 442 | Creater than 40.0% of mass 198 |

| 443 | 17.0 = 23.0% of mass 442 | ( )2
! i }

l1-Value is & mass 69

a=-Value is § mass 442

THIS TUNE APPLIES TC THE FOLLOWING SAMPLES, MS, RSD, BLANKS, AND STANDARDS:

000000
e VNN

[ ]
o
. SEL CH L CED TED CER WD GER GEDL I WIS GEP v whh R WIS W P GER T D —— G

LAB
SAMPLE ID

FILE 1D

| ANALYZED

- ‘-—-—m

TIME
ANALYZED

|
|
l-—
}
|
|
1
|
|
f
|
|
|
|
|
|
|
|
|
.
|
|
|
|
|

— R P GNP Wi W, G GED GEI CIED Wi YR W GmE WA enw wen el @ = W=

| |
| )
{ |
) ]
| !
| |
1 {
{ {
| |
] {
| |
i !
| |
| [
| [
{ f
| [
| |
| I
| |
/ I
[ [
| I
[ [
| [

FORN V SV

(
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SIMIVOLATILIE ORGANICS INITIAL CALIBRATION DATA

lad Name:

Instrusent ID:
nin JRF gor sPCC(H) = 0.080

Calidbration Date(s):

{IAD FILE ID:

{RRFS0 = RRF120=

~ JRF20 =

S ———

Max SRSD for CCC(e) = 30.0%

1 —
{ COMPOUND

"--

:

§

J

{ Phenol

!
h

!
RRP120|XRF160

)
RSD

{dis(2-Chlorocethyl)ether

{2-Chlorophenol

11,3-Dichlorobanzene

{1,4=-Dichleorobanzeane

{Benzyl alcohel

{1,2-Dichlerchentane

j2-Methylphenol

ibis(2-Chloroisopropyl)ether

{6=-Nethylphanol

{(N-Ni{trosc-di-n-propylanine

{Hexachloroethane -

{Nitrobenzane

{Isophorene

{2-Nitrophencl

|2,4-Dimethylphencl

{Benzoic aclad

{bis(2-Chloroethoxy)methane

O omar s § wnenomn @h o o e s s P e o o ® o~ o= e

12,68-Dichlprophencl -
13,2,4-Trichlorcbansans

{Naphthalene

j4=-Chloroaniline

{Hexachlorcdutadiene

|

{¢-Chlorec-3-methylpheancl

{2=-Methylnaphthalens

{Hexachlerocyclopentadiane

2,¢,6-Trichlerophencld —

2,4,5-Tri{chlorophencl

2-Chloronaphthalens

2-Nitroaniline

Dimethylphthalate

Acenaphthylene

2,6=pinftrotoluane

3=-Nitroaniline

Acenaphthene

2,8-dDinitrophencl

4-Nitropbencl

ST

|
|
{
|
|
{
|
|
|
|
|
|
|
|
|
|
|
|
|
i
{
i
)
|
!
|
|
|
!
|
|
|
|
|
|
|
)
|
|
|
|

—-—.—-._—-—-——-——-———-—--——-———.—--———-—————-—-—————

.
—-.——----——---‘.---‘~—----——-—--—-‘———.

PORN VI SV-1
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U HYLATILE ORGANICS INITIAL CALIBRATION DATA

1ad Fams:

Instrusent ID: Calidbration Date(s)

nin RRF for SPCC(f) = 0.050 Max SRED for €CC(e) = 30.0t
)N R 2% P T-B ~ BRF20 = “JOTS0 =

:anrno - ER7120= RRF160=

| ] | | | | |
| COMPOUND IRRF20 |RRP50 [RRFIO [RRF120|RRF1SO| BRF | msp
{Dibenzofuran |

{2,4-Dinitrotoluene |

{Diethylphthalate }

{4-Chlorophenyl-phenylether_|

|Fluorene

{4-Nitroaniline
{¢,6-Dinitro-2-methylpheno
(N-Nitrosodiphenylamine (1)_
(4-Brozophenyl-phenylether__
[Hexachlorobenzene
{Pentachlerophenol
{Phenanthrene
|Anthracene
(BPi-n-Dutylphthalate
jFluoranthene
1Pyrene
|Butylbenzylphthalate
13,3'=Dichlorobensidine
{Benzo(a)anthracene
jChrysene
jbis(2-Ethylhexyl)phthalats_
{Di-n-pctylphthalate

%enzo(b)fluc~-~*hene
{Benzo(k)flucranthene
{Benzo (a)pyrene
{Indeno(1,2,2-cd)pyrene
{Dibenz(a,h)anthracene
{Benzo(g,h,i)perylene
44 3 4 3 F ¥ 3 4 - 423§ - - 7|
[Nitrobenzene-4S
(2-Fluorodiphenyl
(Terphenyl=-did4
|Phenocl=-4¢
{2-Fluorophenol_
{2,4,6-Tribroscphencl

(1) Cannot be separated from Diphenylamine

—— s —— e s e e S GRS ST ChL GEe WD GEP L G G G GEE YA TR S L —— G G e A S D SIS Gt

— e e e s ey s A (S GEP GED WIS @GNS TED GED GED GED WNT GMih GEP GED GEE Nl WD WD SR SN GED
o

-— s e e s o wn o D D D P @ G G G D il D b anP TED kb @Y D GRD TED WD

-_— e cas e ann ane ens e Sor GEF CED GED GNP CED GED GEP s GRS G GRS dED G WED GED GED P Sl GEED

L X X X X 2 X ) i - e avn o we @b A o o @D At WP O G G T WD .S P e - s Wi = s

L X X X X X X J i -— e e o eup e > An 20 G TED G WP GED WS Gih WL GED TED CUh CES IS GE =R D el G G

|
|
{
®
|
|
e
|
!
|
L]
)
|
|
|
|
|
]
|
{
L
|
|
!
|
|
{
|
|
|
|

FJORM V1 BV-2

———— — — —— o ——— — ) =y § dm Gue s et ) = e s P = ) - -
.

G

[



[ ISPy Sl . [
. ‘. .

[ ]

- ey

[,

[Py, [ SRS

[ Y

SIMIVOLATILEZ CONTINUING CALIBRATION CMECK

lad Name:
Instrusent ID: Calidration Detae: Time:
1ad Pile ID: Init. Calid. Date(s)?

Nin RAFso for SPCC(f) = 0.080

Rax 8D for CCC(e) = 25.0%

|8

|

»
o

°

!
{
‘ e
{
i

bis(2-Chiorcetbyl)ether

|2-Chlorophencl

{3,3-Dichlorodenzens

11,4-Dichlorobeansans

{Banzyl alcohol

12,2-Dichlorcdbenzens

{2-Methylphenol

|bis(2-Chloroiscpropyl)ether

({¢-Methylphenol

{N=Nitroso-di-n-propylanine

[Hexschloroethane -

|Ritrobenzene

{Iscphorone

{2-Ritrophenol

j2,4=-Dinethylphencl

i{Benzcic acia

{bis(2-Chlorcethexy)methane

|2,4-Dichlorephanel -

13,3,4=-Trichlorcbanzene

{Naphthalene

{4-Chloroaniline

{Naxachlorobutadieans

{¢=-Chloro-3-methylphenci

{2-Methylnaphthalene

[Hexa~hlorocyclopentadiens

}12,4,6-TTichlorophaned -

12,4,5-Trichlorophencl

{2-Chloronaphtialane

{2-Nitroaniline

{Dimethylphthalate

{Acenaphthylene

[2,6-Dinitrotoluene

{3-Ritroaniline

[Acenaphthens

{2,4-Dinitrophencl

{4=-Nitrophancl

D GV WU CED G TED EES CED GHD GEh e GRS b agh oW ol WP IS CEP GIe G WP GEE @EP T IS D G AEn G TED T G TES WD W S
-————-—-—-—----‘----—---————--—ﬂ-—--—-—-.

FORM VII BV-2



SIMIVOLATILE CONTINUING CALIBRATION CICK

1ad Name:

Instrusent ID: Calidration Date: :?L-o:
1ad Pile ID: Init. Calid. Dute(s):
in JRFS0O for BPCC(§) = 0.050 . Slax 8D for €CC(e) = 25.0%

COXPOUND

pibentefuran
2,8=Dinitrotoluens
Diethylphthalate
4-Chlorophanyl-phenylether_
[Fluorene

fe-Nitroaniline
{4,6-Dinitro-2-pethylphencl
(N-Nitrosodiphenylamine (1)_
{4-Broscphenyl-phanylether__
{Eexachlerobanzsne
{Pentachlorephencl
{Phenanthrane
{Anthracene
|Di-n-dutylphthalate
{Fluoranthene
| PyTene
{Butyldbenzylphthalate
13,3'=Dichloredenzidine
{Benzo(a)anthracene
|Chrysene
lbin(z—tth§1bcxy1)$hthulatq_
jpl-n-octylphthalate
{Benzo(b)flucranthene
{Benzo (k) fluoranthene
{Benzo(a)pyrens
{Indeno(l,2,3-cd)pyrens
{Dibenz (a,h)anthracene
{Benzo(g.h,i)perylene
{Nitrobenzene=-45%
{2-Fluorodbiphenyl
{Terphenyl=dié
{Phenol=d¢

E

”»
o

- cur anb eaw onp e ouf D WIS CAD GFD TID CER GIF TED cuD Wi GED TR GEL RS GED IR GED G YRS WP GED St GIS e

;

onen e o e ow wn T D 0o SuD W)

Ay

—

{2-Fluorophenol

t2,4,6-Tribroscphancl
!

(2) Cannot be separated froa Diphenylamine

PORN V11 BV-2



SDAIN JATEL: NTINUL STANDARD AREZA STMMARY

1ad Name:

Date Analyszed:

Tine Analyzed:

1ad File ID (Standard):

Instrusent ID:

— — — . —— A I D WD —— S G W Y —— S G S G G

L L
4] |

T T
mnx-,x!i!i._..i!:::.!i.:.
-M_-x-_-w--,------------
m% _4 4

=

| UPPER LDOQY|

| LOWER LIMIT)

of internal standard area.

©f intermna) standard ares.

UPPER LINIT » ¢ 1003
LOWER LINIT » ~ 508

I81 (DCB3) = 3,4-Dichlorodentene=a4d

382 (NPT) = Naphthalene-d}

I8) (AXT) = Acenaphthene-d10

¢ Column used to flag internal standard ares values with an asterisx

pege __ of __

FORM VII1 SV-1



————

- —

-

-7 SDVOLATILE INTERNAL STANDARD ARZA STNAXY

lad Name:

1ad Pile ID (Standard):
Instrusent ID:

g g
E ¥
ii

|

|

| T 3s¢(PX) | i IS5(CXY) | T 3s6(P2Y) |
. |  AREA 0: T ! AREA o% ) - ! ARZA 0{ xT
12 HOUR m; ! } : = :
e || S
e | e | | T
FieldsapLr | | | i B \
no. | | | | | |
{ - | } } | —— — |
01|} | | { ! ) !
02) ) | | } ) |
0d| | | | | { i
04| | { | | | {
05) ] 1 | | | |
06| | | | | | |
07] | | | | | |
o8| | i | § | i
09| | ] | f i |
0| | | i ) | |
31} { | ' i | |
21 L) | | | | |
t S 1] L) 4 19 ) 9 )
14} 4 | 1 {. 1 1
as] | | i | | ]
a6} ] | | | | |
a7} | | i | | |
a8} f ) i | ' |
39} i } | | | }
a0] | ) | | | |
21 | i | | | |
a2} ) | i | | |

I84 (PEN) = Phenanthrene-d1o
I85 (CRY) = Chrysene-dl12
186 (PRY) = Perylene-d412

¢ Column used to flag internal standard ares values with an asterisk

page __ of

PORM VII1 BV-2

UPPIR LINIT = ¢ 100%

of internal standard area.
LOWIR LINIT @ = $0%

of internal standard araa.
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STANDARD OPERATING PROCEDURE

FOR

THE ANALYSIS OF PESTICIDES AND PCBs IN DRINKING WATERS

1.0 INTRODUCTION

1.

1

F$Y

This standard operating procedure describe the detzilel
analytical procedure for the determination of orcanc-
chlorine pesticides and polychlorinated biphenyl (PCEs:
listed in Table 1 in private well water, domestiC we..l
and municipal water samples.

This 1s a cas chromatography with electron capiure
detect:ion (GCZ-ECH. This method also describes analyti
conditions for a second gas chromatographic cclurn the
shall be used to confirm measurements macde with the
primary column.

The method detec=2iosn limits (MDLs) for each paraneter .S
listed in Takle ..

This method is reszricted to use by or under the
supervision of analysts experienced in the use ¢f z ca
chromatocraph and in the interpretation of gas chromas
grams. Each analys: must demons:trate the ability tc
generate acceptable resv'+s with this =—=+hod usinc th
procedure describeZ2 in Section

€
-

1{]

2.0 SUMMARY OF METHOD

2.

1

A l-liter sample is extracted with methylene chlor:ics
using a separatory funnel. The methylene chloride
extract is €ried with anhydrous sodium sulfate anc
exchanged to hexane during the concentration to & voluTs
of 1 ml. The extracCct is sepzaraied by gas chromatocraziy
and the parameters are then measure? with an eiectron
capture detector (ECD).

This method provides a florisil column cleanup proceiire
and an elemental sulfur removal procedure to aidé in tn
elimination of ir:erference that may be encounterec.

-
<
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TARGET COMPOUND LIST (TCL) AND QUANTITATION LIMITS (QL)

(For Residential Well Water Samples)

Pesticijdes/PCBs _~ CAS Number = Quantitatjon Limits (ug/L)
alpha-BHC 319-84-6 0.010
Beta-BHC 319-85-7 0.005
delta-BHC 319-86-8 0.005
Gamma-BEC (Lindane) 58-89-9 0.005
Heptachler 76-44-8 0.030
Aldrin 309-00-2 0.005
Heptachlior epoxide 1024-57-3 0.005
Endosulfan I 959-9¢-8 . 0.010
Dieldrin 60-57-1 0.010
4,4'-DDZ 72-55-¢ 0.005
Endrirn 72-20-8 0.010
Endosclfan 11 33213-65-9 0.010
4,4'-DDD 72-54-8 0.020
Endosulfan Sulfate 1031-07-8 0.100
4,4'-DD7 50-29-3 0.020
Methoxychlior 72-43-5 0.020
Encrin Ketone 53494-7(-5 0.030
alpha-chlorda..c 5103-71-9 0.020
gamma-chlordane 5103-73-2 0.020
Toxapherne BO0U1-35-2 0.250
Arocloer-1016 12674-11-2 0.100
Aroclor-1221 11104-28-2 0.100
Aroclor-1232 11141-16-5 0.100
Aroclor-1242 53469-21-9 0.100
Aroclor 1248 12672-29-6 0.100
Aroclor-1254 11097-¢69-1 0.10¢
Aroclor-1260 11096-82-5 0.100

TABLE 1
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3.0 INTERFERENCES

3.1

Method interferences may be caused by contaminants in
solvents, reagents, glassware, and other sample
processing hardware that lead to discrete artifacts
and/or elevated baselines in gas chromatograms. All of
these materials must be routinely demonstrated to be
free from interferences under the conditions of the
analysis by running laboratory reagent blanks

(Section 8.2). The use of high purity reagents anc
solvents help to minimize interference problem.

Glassware must be scrupulously cleaned. Clean all
glassware as soon as possible after use by rinsing
with the last solvent used in it. Solvent rinsinc
should be followed by detergent washing with ho: wazer,
and rinses with tap water The glassware shall then be
drained dry, and heated in a muffle furnace at 4029cC
for 15 to 30 minutes.

Interferences by phthalate esters can pose a majcr
problem in pesticide analysis when using the electron
capture detector. These compounds generally appear

in the chrorazocram as large late eluting peaks,
especially in the 15 and 50% fractions from florisil.
Interferences from phthalates can best be minimized by
avoiding the use of plastics in the laboratory.
Exhaustive cleanup of reagents and glassware may be
required to elimiate background phthalate contarination.

Matrix interferences may be caused by by contamir_...s
that are co-extracted from the sample. The clearc
procedure ir Section 9.4 shall be used to cverccer
many of these interferences.

-

4.0 SAFETY PRECAUTIONS

4.

1

The toxicity or carcinogenicity of each reagent used

in this method has not been precisely defined; however,
each chemiczl ccmpound should te treated as a potentia:
hezlth hazard. Exposure to the chemicals therefore mus:
be reduced to the lowest possibel level by whatever
means available. The laboratory is responsible for
maintaining a current awareness file of OSHA regulations
regarding the safe handling of the chemicals specified
in this method. A reference file of material data
handling sheets shall also be made available to all
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personnel involved in the chemical analysis.

The following parameters covered by this method have
been tentatively classified as known or suspected, human
or mammalian carcinogens: 4,4'-DDT, 4,4'-DDD, the BHCs,
and the PCBs. Primary standards of these toxic compounds
should be prepared in a hood. A NIOSH/MESA approved toxic
gas respirator should be worn when the analyst handles
high concentrations of these toxic compounds.

5.0 APPARATUS AND MATERIALS

5.

1

Sampling Egquipment

5.1.1 Grab sarmple bottle - 1-liter amber bo:itle,

fritted with a screw cap lined with Teflorn. The
bottle and cap liner must be washed, rinsezZ wizh
acetone or methylene chloride, and dried before
they are shippel to field to minimize
contamination.

Glasswares

5.2.1 Separa:zory Funnel - 2-liters with Teflon stIprfoclk.

5.2.2 Dryinc column - Chromatographic colur:,
approximately 4060 mm long X 19 mm ID., wi=zh
coarse frit filter disc.

5.2.3 Chroratocraphic Column - 400 mm lonc x 22 r- IT

- -,

with Teflon stopcock anc corse frit filter cisc.

5.2.4 Concerntre:zor tube, Kuderna-Danish - 10-ml,
crafuated. CGround glass stopper 1s usel to
prevent evaporation of extracts.

5.2.5 Evaporative Flask, Kuderna-Danish - 500-r..
Attached to concentrator tube with springs.

$5.2.6 Snyder cclumn, Kuderna/Danish - Three balls
macro.

5.2.7 Vials - 10 to 15 ml amber glass, with Tef.icn-
lined screw cep.

Boiling chips - approximately 10/40 mesh. Heat: toC
4000C for 30 minutes or soxhlet extract with'
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methylene chloride.

(+20c). The bath

Balance - Analytical, capable of accurately wieching

with gas chromatograph suitable for on-column injecticn

all reguired accessories including syrinces,

analytical cciumns, gases, detector, and strip char:

fused silica capillary column

A cata system is recommended for measurinc

and/or corfirmation colurns:

1.8 m lonc Xx 4 mm ID
packed with 1.5% Sr-

(100/120 mesh) cr ecg.ivel

1.8 m long x 4 i~ ID, ¢©lass,
packed with 3% OV-
Supelcoport (100,722
Oor equivalent.

Ty b b
10 -
i

- mesn.

1.8 m long x & mm 1D, ct
packed with 5% OV-210 orn
Gas Chrom Q
ecuivalent.

(8C. 100 mesr: or

0.25 micror. f1.r

(Jew

Scientific DB-5 or DB-1701 or eguiva:ent).

Capsure Detector.

5.4 Water Bath - Heated, with concentric ring cover,
capable of temperature control
shall be used in a hood.
5.5
0.0001 g.
5.6 Gas Chromatocraph - an analytical system complete
anc
recorder.
peak areas.
5.€.1 Quantization
5.6.1.1 GC Column 1 -
5.6.1.2 GCGC Column 2 -
5.6.1.3 GC Column 3 -
5.€.2 Jcnfirmation column ONLY
Columsy - 300m x 0.25 mm 1D,
5.7 Dete~t¢r - Eler<iron
REAGENTS
6.1 Reagent Wa:ter - water in which

an interferent 1s nc:
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observed at the MDL of the parameter of interest.

Sodium Hydroxide Solution (10 N) - Dissolve 40 g of
NaOH (ACS) in reagent water and dilute to 100 ml.

Sodium Thiosulfate - (ACS) Grannular.

Sulfuric Acid (1+1) - Slowly, add 50 ml of conc.
H2504 (ACS, sp. gr. 1.84) to 50 ml of reagent water.

Acetone, hexane, isooctane, methylene chloride -
pesticide quality.

Ethyl Ether - Nanograde, redistilled in glass

if necessary. Ethyl ether must be shown to be free of

peroxide before it 1s used.

Socdium Sulfate - (ACS) Grannular, Anhydrous. Purify by

heating at 4009C for 4 hours in a shallow tray.

Alumina - neutral, super 1 woelm or equivalent. Preca

activity III by addinc 7% (V/W) reagent water to the
Super I neutral alumina. Tumble or shake in a wrisz
action shaker for a minimum od 2 hours or preferably
overnicht. There shall be no lumps present. S:tore :in
tightly sealec glass container. A 25 cycle soxhlet
extraction cf the alumina with methylene chloride is

required if a sclvent blank analyzed by the pesticide

re

[~

technique indicate any interferences for the compouncds

of interest.

6.8.1 Alumina Egquivalency Check. Test the alumina by

addinc the BNA surrocate in 1:1 acetong, hexazar
to the alumina and follow the procecdure in
Section 7.0. The tribromophenol shall not L=
detected by GC/EC if the alumina and its

activation are acceptable. Also checCk recovery

of all single pesticides followinc the sample

procedure. The percent recovery for all sincle
pesticide must be greater than 80%, except fcr

endosulfan sulfate which must be egqual to or
greater than 60% and endrin aldehyde which is
not recovered.

Mercury - Triple distilled.

6.10 Copper powder - Activated.

»
S
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6.11 Stock Standard solutjons (1,00 yug/ul; - Stock standarcé
solution can be prepared from pure standard materials
or purchased as certified solutions.

6.12 Pesticide snzzgga;g!bgaggazd spikina solution -

6.12.1 The surrogate standrad is added to all samples
and calibration standard solutions; the compound
specified for this purpose is dibutylchlorendaze.

6.12.2 Prepare a surrogate stndard spiking solution
at & concentraion of 0.2 ug/1.00 mL acetone.
Store the spiking solutions at 49c (-20c)
in Teflon-sealed containers. The solutions
shall be checked freguently for stability.
These sclutions must be replacec after
12 months, or sooner, if comparison with
quality control check samples indicates a
probier.

6. 1 C1 Masrix

Prepare a spiking solution of acetone or methznol thas
contains the fol.cwing pesticides in the concentretion
specified:

+ic Az c 1,0 ~~
Lindane 0.04
Heptaclior 0.03
Aldrin 0.04
Dieldr .. 0.1¢
Endrin 0.1C
4,4°-DC7 0.10

Matrix spikes are also to serve as duplicates by Sgix:ins
two 1-liter portions from the one sample chcsen fcr
SEiking.

7.0 CALIBRATION

7.1 Es+tarlish gz: chrIcmatographic operating condizions
equivglent to thcse given i1n Table 2.The gas chrcmato-
graphic system must be calibrated using the ex:erna:
standard technigue.
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Prepare calibration standards at a minimum of
three concentration level for each parameter of
interest by adding volumes of one Oor more s:tocx
standard solutions to a volumetric flask and
diluting to volume with isooctane. One of the
external standards should be at a concentraticr

near, but above the MDL (Table 1), and the othe:
concentrations should correspond to the expectes
range of concentrations found in real samples c:

shail define the working range of the detec:zcr.

Using injection of 2 to 5 ul, analyze each

calibre+ion standardg accordlng to Section 1C.
and tzbulate peak height or peak ares resgi-os
acainst the mass injected. The results are u
to prerpare a calibraiton curve for each corzowo

. (I) m -

.' tl‘ n

-
~

-
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8.0 QUALITY ASSURANCE/QUALITY CONTROL REQUIREMENTS

8.1

Determination of Retention Time Window

Before performing any sample analysis, the laborazory
shall determine the retention time window for each
pesticides/PCE target compound listed in Table 1 ang
surrogate spike compound (Dibutylch;lorendate). The
retention time windows are used to make tentative
identification of pesticide/PCBs during the samp.e
analysis. .

8.1.1 Prior to eatablishing the retention time
windows, the GC operating conditions {(ove:~
temperature and flow rate) shall be acdjuste:z
such that 4,4°'-DDT has a retention time c¢f
>12 minuies on packed GC coiumns excep: oo
Ov-1 or 0OV-101 columns.

8.1.2 The retenrtion time windows shall be estat.:ishe?
as follocws:

)

£.1.2.1 At the beginning of the projec:t an
€act. time a new GC column is instael:eZl,
make three injections of all sinc:l
corporient pesticides mixtures, mul
response pesticides, and PCBs
throuchout the course of 72-hour p
The concentration of each pes:tic:c
shall be sufficient to provide a
respcnse that is approximately helf
scale. The three injections o ea:zn
compound shall be made at approximace
egual intervals during 72-hour per-.od
(i.e., each compound shall be injec:e
near the becinning,near the riddlie, a~c
near the a2 of the 7. ..our pericni .

ot (D

M h
ty '
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A

£.1.2.2 Verify the retention time shif:c £
¢ibutylchiorendate in each standa:
Tne reiention time shift between =
initial and subsegquent standards s
be less than 2.0% difference for gactks:
columns, less than 1.5% for wide bore
capillary columns (ID less than (.3C2r
If this criteria is not met, Ccontinus
injectine replicate standards to ree:
this criteriaza.

8.1.2.3 Calculate the standard deviation ci tng
three absolute retention times for e€zcn
single component pesticide. For multil-
responise pesticides or PCBs, chocse
one major peak from the envelecpe &nd
calculate the standard deviation oI the
three retention time for tha: peak.
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8.1.3 The standard deviation calculated in 8.1.2.3
shall be used to determine the retention time
windows for a particular 72-hour segquence.
Apply plus Or minus three times the standard
devia+ions in 8.1.2.3 to the retention time of
each pesticide/PCB for the first analysis of the
pesticide/PCB standarZ in a given 72-hour
analytical sequence. This range ¢f retentior
times defines the retentior time window fcr
the compound of interest for that 7Z-hour
seguence.

Analysis of Method Blank

8.2.1 A me:zhoé¢ blank is a volume of deionized,
distililed laboratory water for water samrles
carri:eZ through the entire analytical scherms
{extrac:zion, concentration, and analysis). Th
volure ¢i rotho2 biank must be approximazely
ecuz. tC the sample volumes beinc processaZ.

D

8.2.2 Methoz »lank analysis shall be analyzed &t
fregcoenzy of one per every 20 samples anely

£.2.3 The rme-rncd blank must contain less than ¢
egual 12 the guantitation limits of any =
pesticiZe 'PCB targe: compounds. If the
labora<cry method blank exceeds these cr:i<
the laboratory shall investicate and ap'ro
COrrective measures must be taken anc documsn:
before firther sample analysis proceeds

Surrocate Sriks Felovery

All standarcs, samples, blanks, matrix spike anc
matrix spike duplicate samples will be spiked

with the surrocaze spike compound (Dibutylchlorenczte:!;
and the spike armount and the recovery of surrocs:e
spike compouncd shall meet the following reguirements:

8.3.1 The Surrocate spiking standard compoundé shea:
be spiked into the samples, blanks and pa:r:
spike and matri» spixe duplicates before
extrazicn at a concentration of 0.2 ug/L
{or 0.z ppk).

21
¥

8.3.2 The surroca:ie standard recovery shall be in the
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range of 24-154%.

8.4 Matrix Spike/Matrix Spike Duplicate Analysis

B.4.

[ =]

Matrix spike / matrix spike duplicates shal.!
be prepared and analyzed at a frequency of one
per group of 20 or fewer fiell samples.

£.4.2 The matrix spiking stancard solutior shall
conta.n. those compounds specified in
Section 6.13 at a concentration of 0.1 an2
0.2 ug/ml respectively.

8.4.3 The matrix spiking stancdard sclution sha.. be
addec to sarmple alicuotrs prior to the
extractions.

§.4.4 Samr.ie recuring optiomal dilution ancé chcosern
2as the matrix spike/matrix spike duplicaze
samples must be analyzed at the same éiluzicnh
as the oricinal unspiked samples. Calcula:e
+he ma+<rix spike recovery and the relzstive
psrcent Gifference (RPD) as follows:

S8R - SF
iatrix spike Percent Recovery = —--------- » 110
SA
Where:
SSR = SplkeC saz~rfle resultrs,
Sk = Sample result
SA = Spiked added from Spike Mix.
Pelative Percent Dy - D3
Difference (RPD) = ~--------------wo-- x 10
(Dy + Do) /2
where:
D) = First sarple value.

D> Second sarrle value (cuplicatel.
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8.4.5 The matrix spike/mairix spike duplicates
recovery shall fall within the following rances:

Fraction Matrix Spike Compound $Recovery
Pesticide Lindane 56-123
Pesticide Heptachlor 40-131
Pes:ticide Aldrin 4C-120
Pesticide Dieldrin 52-126
Pesticide Endrin 56-121
Pesticid 4,4°'-DD7 38-127

8.5 External Standard Quantitation method must be usec t¢
guantitate all pesticide/PCBs before performing any
sample analysis, the laboratory shall determine thes
retention time windew for each pesticide/PCB tarce:
compounds liszed 1n Table 1.

S.0 SAMPLE PREPARATION
9.1 Sample Collectizcn, Preservation, and Hancé.ling

9.1.1 GCrab sargples must be collected in glass
COnT&iners.

L1l sarp-.es must be iced or refricerazec a:
s0C. If sarples will not be extracted within
72 hcurs 0f collection, the sample shall be
acdjuszed to a pH of 5.0-9.0 with sodiunm
hydrcxide or sulfuric acid. 1f al”frin is tc ==
deterrined, add sodium thiosulfate whern
residuzl chleorine is present.

9.1.3 Al sa~f.e must be extracted within 5 3
collection and completely analyzeld wizhin
40 da,= -Z extraction.

9.2 Sample Extraction - Separatory Funnel

9.2.1 Usinc a l-liter graduated cylinde, measure
o.. & 1-liter sample aliquot and place it inz:c
a 2-liter separatory funnel. Check the pH of
the sample with wide range pH paper and adjus:
to between pH 5 and 9 with 10N sodium hycéroxige
and/or 1:1 sulfuric acid solution.
(NOTE: Recovery of dibutylchlorendate will be
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9.2.2

9.2.3

low if pH is outside this range. Alpha-BHC,
Gamma-BHC, Endosulfan I and 11, and Endrin are
subject to decomposition under alkaline
conditions, and therefore may not be detected
if the pH is above 9.) Pipet 1.0 ml of
surrogate standard spiking solution into the
separatory funnel and mix well. Add 1.0 ml of
pesticide matrix spiking solution to each of
two l-liter portions from the sample selected
for spiking.

Add 60 ml methylene chloride to the separatory
funnel and extract the sample by shaking the
funnel for two minutes, with periodic venting
t0 release excess pressure. Allow the organic
layer to separate from the water phase for

a2 minimum of 10 minutes. If the emulsion
interface between layers is more than
one-third the volume of the solvent layer, the
analyst must employ mechanical technigues to
complete the phase separation. The optium
technigue depends upon the sample, and may
include: stirring, filtration of the emilsicn
through class wool, centrifucgation, or other
physicel means. Drain methylene chloride irn:zo
a 250 ml Erlenmeyer flask.

Add a second 60 ml volume of methylene chloride
to the sample bottle and repeat the extraction
procedure a second time, combininc the extraccs
in the Erlenmeyer flask. Perform a third
extraction in the same manner.

AsserXie a Kudsrna-Danish (K-D) concentraior
by attaching a 10-ml concentrator tube to

a 500-ml evaporator flask. Other concentraticn
devices or technigques may be used in place of
the K-D if egquivalency 1s demonstrated for

all pesticides.

Pour the combined extract through a drying
cclumn containing about 10 cm of anhydrous
gran.iar sodium suifate, and collect the
extract in the K-D concentrator. Rinse the
Erlenmeyer flask and column with 20 to 30 ml
of methylene chloride to complete the
quantitative transfer.
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Add one or two Clean boiling chips to the
evaporator flask and attach a three-ball snyder
column. Pre-wet the snyder column by adding
about 1 ml of methylene chloride to the top.
Place the K-D apparatus on a hot water bath

(80 to 909C) so that the concentrator tube

is partially immersed in the hot water and the
entire lower rounded surface of the flask

is bathed with the vapor. Adjust the vertical
position of the apparatus and the water
temperature as required to complete the
concentration in 10 to 15 minutes. At the
proper rate of distillation, the balls of the
column will actively chatter but the chambers
will not flooded with condensed solvent.

When the apparent volume of ligquid reaches 1 ml,
remove the K-D apparatus. Allow it to drair ancd
cozl fcr at least 10 minutes.

Momentarily remove the Snyder column, add 50 ml
of hexane and a new boiling chip and re-attach
the Snycder column. Pre-wet the column by adcinc
about 1 m! of hexane to the top. Concenirate the
solvent extract as before. The elapseé time c¢f
concentration should be 5 to 10 minutes. When the
apparent volume of liguid reaches 1 ml, rercve
the K-D apparatus and allow it to drain anc ¢oo:l
at leazst 10 minutes.

Remove the Snyder column, rinse the flask and
its lower jeoint into the concentratcor tude Wi
1 to 2 ml of hexane. If sulfur crystal are a
problern, proceed to paracraph 9.4.2; ctherwis=s
continue to paragraph 9.2.9.

Nitrocen Elowdown Technique

Place the concentrator tube in a warm water bazh
(350C) ana evaporate the solvent volume to

0.5 ml usinc a gentle stream of clean, ary
nitroger (filterecd through & column of activaze:
carbon). CAUTION: Mew plastic tubing must not
be used between the carbon trap and the sample,
as it may introduce interference. The internal
wall of the tube must be rinsed down several
times with hexane during the operation and the
final volume brought to 0.5 ml. During
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evaporation, the tube solvent level must be
kept below the water level of the bath. The
extract must be never be allowved to become dry.

Dilute the extract to 1 ml with acetone ang
proceed to Alumina Column Cleanup.

Extraction - Continuous Liquid-Liguid Extrac:tor

Whern: experience with a sample from a civen
source indicate that a serious emulsion probler.
will result, or if an emulsion is encountered
in 9.2.2 wusing a separatory funnel,

a continuous extractor shall be used.

Usinc a l1-liter graduated cylinder, measure
out a l-liter sample aligquot and place it in:c
the continuous extractor. Pipet 1.0 ml of
surroca=e standard spiking solution into ths
continuous extractor and mix well. Check the
pPH of the sample with wide range pH paper ani
adjust tCc between pH 5 and 9 with 10 N sociuw
hydroxiés and/or 1:1 sulfuric acid soluziorn.

Acd 500 rl of methylene chloride to the
cistilling flask. Add sufficient reagen: water
t0 ensure proper operation and extract for

12 hours. Allow to cool, then detach the
becilinc flask and dry. Concentrate the extracl:
as in 9.2.4 through 9.2.10

and Seczration
Aluminza Column Cleanup

9.4.1.1 AdE 3 g of activity 111 neutrea:l
alumina to the 10-ml chromatoc-
graphic _column. Tap the column tcC
settle the alumina. Do not pre-we:
the alumina.

9.4.1.2 Transfer the 1 ml of hexane/ace:tone€
extract from 9.2.10 to the top of
the alumina using a disposable Pasteur
pipet. Collect the eluate in a clean
10-ml concentrator tube.
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Add 1 ml of hexane to the original
extract concentrator tube to rinse
it. Transfer these rinsings to the
alumina column. Elute the column with
an additional 9 ml of hexane. Do no:
allow the column to go dry durinc the
addition and elution of the sample.

Adjust the extract to a final volume
cf 1 ml using hexane.

The pesticide/PCB fractionis ready for
analysis. Proceed to Section 10.0.
Store the extract at 49c (+29¢C)

in the dark in Teflon sealed containers
until analyses are performed.

Sulifur Cleanup

Concentrate the hexane extrac:t fror
Section 9.2.8 to 1 ml.

Transfer the 1 ml to a 50 ml clear
class bottle or vial with a Teflcn-
iined screw cap. Rinse the
concentrator tube with 1 ml cof hesxane,

gdZinc the rinsincs to the 50 mi bocotle.

= -

AZZ2 1 ml TRA-sulfite reagent and 2 ri
cf 2-propancl,cap the bottle, anc
shaxe for at least 1l miriutes. 1f
sarple is colorless or if the inis
colior is unchanced, ané if clear
crvoetzl (precipita+ted sodium sulfis
are observed, sufficient sodiurm su:l
is present. 1If the precipitated sozi:u
sulfite disappears, add more
crystalline sodium sulfite in
aoproximately 100 mg portions until &
€01id residue remains after repeszel
shaking.

[AIAit)

s
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€

ot

Add 5 mi of distilled water ancé shake
for at least 1 minute. Allow the sar-lie
t0o stand 5-10 minutecs., Transfer the
hexane layer (top) t¢ a concentrazcr
arpul and o back to Scctioen 9.2.9

-
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10.0 SAMPLE ANALYSIS

10.1 PRIMARY ANALYSIS (PRIMARY GC COLUMN, GC/EC)

Samples are analyzed according to the seguence
described in Figure 1. Quantitation may be performec
on primary or confirmation analysis.

Adjust oven temperature and carrier gas flow rates so
that the retenzion time for 4,4'-DDT is egqual tc or
greater than 12 minutes. The operating conditions for
the gas chromatographic separation shall produce peak
resolutions of 25% or greater. The percent resolutiorn
is calculated by dividing the height of the valley by
the peak heicht of the smaller peak being resolved,
multiplied by 100. This criteria shall be considered
when determining whether to quantitate on the prirary
column analysis of the confirmation (secondardy
column) analysis. When this criteri can not be me:,
QJ_T;;EL;OW is adversely affected because of the
difficulty in determining where to establish the
baseline.

Inject 2 t0 5 ul cf the sample or standard ex=rars:s
using the solvent-flush technique or auto sarmpler.
Record the volurme injected to the nearest 0.05 ul anc
the total ex:tract volume. NOTE: Dibutylchlorendate
recovery may bbe calculated from a capillary or
packed column GC/EC meeting all QC requirements for
quantitation. However, matrix spike duplicates must
be quantitated on a packe” column.

10.1.1 1Injec: Individual Standaré Mix A and B &nl &-
multi-response pesticides/PCBs at the beziining
of eacnh 72 hours sequence. To establish the
RT window within each 72 hours seguence fcr t@
pesticides/PCB of interest, use the abscluze F
from the above chromatograms as the mid-pc:int,
and + three times the standard deviation
calculated for each compound. individual
Standard A and B are analyzed alternately,
and interrittenly throughou: the analysis as
in Figure 1. Any pesticide outside of its
established retention time window requires
immediate investigation and correction befc
continuing the analysis. The laboratory rus
reanalyze all affected samples.

P
]



@t -

Lt

FIGURE 1

THE 72 HOURS SEQUENCE FOR PESTICIDE/PCB ANALYSIS

l. Evaluation Standard Mix A
2. Evaluation Standard Mix B
3. Evzluation Standard Mix C
4. Individual Standard Mix A*
5. IncéiviZual Standard Mix B=
6. Toxaphene
7. Aroclors 1016/1260
8. Aroclor 1221*x*
9. Aroclor 1232%x

10. Arcrlor 1242

1l. BAroclior 1248

12. Arcclor 1254

13. 5 Samples

l14. Eveiua+tion Standard Mix B

15 5 Sampies

16 Eveluation Standaré Mix A or B
7. 5 Sarcles

lg. ve.wetion Standard Mix B

i9. 5 Sarmples

20, Inc:ivicdeal Stancaerc Mix A or B
(wrnichever not run in step 16)

21. 5 Samples

22. Repea: the Above seguence startinc with
Evaluation Standard B (Step 14 abeve

23. Pes=icide/PCB analysis seguence mus:t enc
with individual Standard Mix A anc 3
Tezzrédless of number c¢f samples anzlyzsl.

* These may be combined into one mixture.

*x Aroclor 1221 and 1232 must be analyzed one ezC:n
instrumen:t ancé each cloumn at a minimum of cnce
per month. Copies o0f these chromatograms
must be submitteG for saTplc analyses perfcrred
during .= appliicable month.



10.1.2

10.1.3

Sample analysis of extracts from Section 9.¢
(Sample preparation) can begin ONLY when
linearity and degradation QA/QC requirements
specified in Section 8.0 have been met.

NOTE: The 10% RSD linearaity criteria is only
required on the column(s) being used
for pesticides/PCBs quantitation.

If a column is used for surrogate
quantitation only, the 10% RSD is
required only for dibutylchlorendate.

Anic>vze samples in groups of no more tha-

5 samples. After the analysis of the firs=:
croup 0f up to 5 samples, analyze Evaluat:ion
Standard Mix B. Analyze another group ¢f up
to 5 samples, followed by the analysis of
Individual Mix A or B. Subseguent crour

of vp to 5 samples may be analyzed Ly

repezsing this sequence. Alternately analyzing
valuation Standard Mix B and Indivicual Mix A
or B between the g¢groups as shown in Figure I
The pes:icide/PCB analytical secuence mus: end
re

with individual Mix A and B recardless c¢f
rurber ¢f samples analyzed (Ficure 1).

in either of the preceeding groups c¢?

% saro>lies, the appropriate multirespinss
pesticide ‘PCB may be substituted for
Incividusl Mix A or B.

I1f the sarples ars split between 2 Cr mors
1nsTruments, the complete set ©f steniarcs
mus: be analyzed on each instrument wi.th =he
same 72-hour requirements. All stancardé r.ocs:
analyzed prior to the samples tc avcidé ths
effects of poor chromatocraphy causel by 1n¢

unsuspected injection of a highly
concentrated sample.

I1f one or mere of the criteria have been
viclzte? during the 72-hcur sejJuence, SiCp
the run and tzxe corrective action. Aftrer
corrective action has been taken, the 7Z-hcur
sequence may be restarted as follows:

10.1.3.1 1f a stancdard violated the Ccriter.:

{1

2
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10.1.4

10.1.5

restart the sequence with tha*
standard, determine that the Criteria
have been met, and continue with
sample analyses according to Figure 1.

10.1.3.2 1f a sample violated the criteria,
restart the sequence with the
standard that would have followed
that group o0f samples, determine
that the criteria have been met,
and continue with sample analyses
according to Figure 1.

If it is determined after the 72-hour
seguence that one or more of the criteria
have been violated, proceed as follows:

10.1.4.1 1f a standard violated the criterie,
all samples analyzed after tha:
standard must be reanalyzed a scer:
of a new 72-hour sequence.

10.1.35.

o

I1f a subsequent standard in the
original sequence met all the
criteria, then only those samr:ies
analyzed between the standarcé thea
did not meet the criteria ancd the
standard that did meet the crizer.
must be reanalyzed as part o¢f a
new 72-hour seguence.

10.1.4.3 If only samples violated the Crize
then those samples mus:t be reznz.
as part of a new seguence.

Sample must also be repested if the decraca:z::zn
of DDT and/or endrin exceeds 20.0% respectively
on the intermittent ana.ysis of Evalusticn
Standaré Mix B.

Confirmation analysis is to confirm the
presence of compounds tentatively identified
in the primary analysis (10.1). Therefore

the only standards that are required are the
Evaluaticn Standard Mixes (to check linearizy

~
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10.2.3

10.2.4

and degradation criteria) and standards of all
compounds to be confirmed. The 72 hours sequence
shown in Figure 1 is therefore modified to fit
such case. Quantitation may be performed on
the cinfirmation analysis. NOTE: If toxaphene
or DDT is to be quantitated, additional
linearity requirements are specified

in 10.1.2

The pea¥ resolution criteria of 25% or greater
between peaks shzll be observed when determirninc
whether tc¢ quantitate on the confirmation
analysis (See 10.1). If a fused silica
capillary column (FSCC) is used, the peak
resolution Criteria shall be checked for the
following pesticide pairs: a) Beta-BHC anc
Delta-BEC; D) Dieldrin and 4,4'-DDT;

C) 4,4'-DDD and Encdrin Aldehyde; d) Endoscifan
sulfate and 4,4'-DDT.

All QT recuirements specified for primary GC
colurs. analyiss shall be observed.

Becin the confirmation analysis GC seguence
with the three concentration levels of
Evaluztion Standard Mixes A, B, and C. The
excepticn to this occurs when toxaphene and’‘or
DDT series are to be confirmed and guantitatecd.
There are four combinations of pesticides tha:
could occur, therefore the following seguence
must be followeZ depending on the situation:

10.2.5.1 Toxaphene Only -

Begin the seguence with Evaluazic:o
Standard Mix B to check degradation,
followed by three concentration

levels of toxaphene. Check linearity

by calculating the %RSD.If %$RSD <10.0%,
then use the Equation 1 for calculz:zich.
If RS2 > 1(0.0%, then plot a stancarc
curve and determine the nanograr fcr
each sarple in that set from the Curve.

10.2.4.2 DDT, DDE, DDD Only -

Becin the seguence with Evaluatich
Standard Mix B. Then inject three
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10.2.5

10.2.4.3

1C.

V]
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concentration levels of a standarg
containing DDE, DDD, and DDT.
Calculate linearity and follow the
requirements specified in 10.2.4.1.
for each compound to be quantitated.

DDT Series and Toxaphene -

Begin the sequence with Evaluation
Standar@ Mix B. Then inject three
concentration levels of toxaphene and
another three levels of the DDT series.
Calculate linearity and follow the
regquirements specified in 10.2.4.1 for
each compound to be quantitated.

Oiher Pesticides/PCBs Plus DDT Series
and/Or Toxaphene

Begin the sequence with Evaluation
Standard Mixes A, B, and C. Calctlaze
linearity of the four compounds in the
Evaluation Standard Mixes. I1f DDT
and/or one or more of the other
cempounds have RSD > 10.0% anc-or
decradation exceed the Ccriteria,
corrective action shall be performel
before repesting the above chroma:c-
¢raphy evaluation.

I1f only DDT exceed the linearity anc
one or more of the DDT series is o
cuartitated, follow the procedure £
DDT,DDE, and DDD only in 10.2.4.2

1f none of the DDT series 1is to be
guantitated and DDT exceed the 10%RSD
Criteria, simply report the %RSD ¢ tnhe
proper form. Anytime toxaphene is <
be quantitated, procedure in 10.2.5.1
shall bs used.

After the linearity sstandards required in

10.2.4 are injected, continue the confirmation
analveis irisciion sequence with all compouncs
tentatively identified during the primary GC
column analysis to establish the daily retention
time windows during primary analysis. Analyze
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12.2.2

and the validation and signature by the
lJaboratory manager.

Sample Data

Sample data shall be reported using the
Orcanic Analysis Data Reporting Forms
(Attachment 1) for all samples, arranginc
in increasing alphanumeric sample nurber
order, followed by the QC analysis da:e,
quarterly verification of instrument
parameter forms, raw dataincluding cogies
of the sample custody records and sample
preparation logs.

12.2.2.1 FORM 1 (Pesticides Organic
Analysis Data Sheet)

12.2.2.2 FORM 11 (Pesticides Surrocazte
Recovery)

12.2.2.3 FORM 111 (Pesticides latrix
Spike/Matrix Spike Dufl <
(MS/MSD) Recovery)

FOR:: IV (Pesticides lewhcd
Blank)

—
[ 8]
[aV]
N
'+

12.2.2.%5 FORIM VIII A (Pesticides

Evaluation Standard Summary)
12.2.2.6 FORM VIII B ( Evaluaz:ion c¢f
Retention Time Shift ifor
Dibutylichlorendaze)
12.2.2.7 FORM IX ( Pesticides,'PCBs

Standard Summary)

12.2.2.8 FORM ¥ (Pesticides/PC2s
ldentification)

12.2.2.10 RAw DATA

Raw data shall include all

instrument printouts usel fcCr
the sample results, includinc
those readout that fall below
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the method detection limits,
and copies of GC chromatogrars.
Raw data must be labelled with
project name, field sample
number, time and date of each
analysis, instrument usegd.

13.0 REFERENCES

13.1

13.2

"Determination of pesticides and PCBs in industrial,
and municipal Wastewaters." EPA-600/4-82-023,
U.S.Environmental Protection Agency, Environmental
Monitoring an2 Support Laboratory, Cincinnati, Ohic,
45268 ,June, 1982.

40 CFR Partlsz, Appendix B.



TLorI1CIDE ORGANICS ANALYSIS DATA SHMIET

rield Sample Fumber

lad Mame:

MNatrix: wvater

Sample vol: al
level: (lov/med)

Ixtraction: (Sepr/Cont/sonc)

1ad Sample ID:

1ad rile ID:

Daﬁo Received:
Date Extracted:
Date Analyzed:

]

GPC Cleanup: (/™) ___ PpH: Dilution Factor:
CONCENTRATION UNITS:
CAS NO. COMPOUND (uvg/L
319-84-€-v>~-- ~<alpha~BHC
319-85~-7-cm=e= -=beta~-BHC
J19-86-8-~=ew=m ~=gelta~-BHC
$8-89-8-ccowo- ~=gazza~BHC (Lindane)
76~44-8-~=ccmwe -Heptachlor
309-00-2-cmvem= =Aldrin
102¢4-57-3-=-=- ~=Heptachlor epoxide
959-98-8~---e= ~=Endosulfan 1
60-87~1~--eeecanaDioldrin
72-55-8~ccccecna 4,4'=-DDE
72-20-8--==>-==~ ~=Endrin -
33213-65-9-~--=-~=Endosulfan 11
72-54~8--ceoee- ~-=-4,4'-DDD

1031-07-0-—-———-!ndocul(ca oultcto

$0-29-3~c=comanad , 4'=DDT

72-43-S~=reccenca Methoxychlor
53494-70-5----=-Endrin ketone
$103-71~8--==~ -=alpha~-Chlordane
5103-74~2--~==== gaz=a~-Chlerdane
8001-35-2~----=-~=Toxaphene
12674-11-2--=-===-Ar0Clor-1016
11104-28-2~-~====Aroclor-1221
11141-16-5--====AT0ClOr=1232
$34€9-21-9---===AroClor-1242
12672-29-6~-----=Ar0Clor-1248
11097-69-1--====Ar0ClOor-1254

11096-82-5--===<=Ar0ClOr-1260

— s CEL GEL G CES IR D M eEp = @GN Shs olin Gh W CER G CNE: TP TS S G GHD SHD N VW G
.

——---——-———-—*‘-————-—_——-———

FORM I PEST

——— —— . —— — — — — — ———— i, s G ———— —— — — —— A — ——— — ——
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l1adb Nane:

WATTR TOTYICIDE SURROGATE RECOVERY

page __ of _

—— r—— — s dinp e G — v e R S —— S S ChT N . S L S S SEED WA I Gpw oS SEED GEED Gt G Seth

ADVISORY
QC LIMITS
$1 (DBC) = Dibutylehlorandate (24-154)
¢ Column used to flag recovery values
® Values outside of QOC limite

D surrogates diluted out

FORM 1I PEST-1



VMATER PESTICIDE NOATAIX $PIKR/...™ .  ”<anr. DOPLICATE RECOVERY
DR SR

1Lad Wame:!
Ladb Sample I1.D. . Pield Sample number

Matrix Spike = EPA Sample No.:

i

| | SPIRZ | SANPLE | ns I S | ac |
| { ADDZD  {CONCENTRATION|CONCENTRATION| & |LDQTS|
| COXPOUND 1 (ug/L) | (vg/L) | (vg/L) | R2C ¢ c. |
| ganza-BHC (Lindane) | | { | 1S6=-123|
{ Heptachlor | | I | (40-131]
| Aldrin [ | | i {40-120}
| Dieldrin | | I [ {S2-326]
| Endrin | | I | 156=-121|
| 4,4'-DDT | | | | 138-127|
[ | | ! | | |
] | SPIXE | MSD | MSD | | |
| | ADDED  |CONCENTRATION| § | & | ©C LIMITS |
: COMPOUND | (ug/l) | (ug/L) % REC 0: RPD l: RPD ! REC. |
- = = ‘ ‘ oesssseses | e -—-l
| gazzma-BHC (lLindane) | | | { | 1% [56-12)|
| Heptachler | | | | | 20 (40-131]
| Aldrin } [ | | | 22 [40-120]
| Dieldrin | | | | 1 18 (S%2-12¢]
{ Endrin 4 { 1 { { 21 {%6-121]
| 4,4'=DDT { 4 | { | 27 [38-127]
| | | | [ | | |

Column to be used to flag recovery and RPD values vith an asteriskx

* Values outside of QC limits

RPD: out of outside linits
Spike Recovery: out of outside limits
COMMENTS:

PORM 111 PEST-1
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PEITICLO. i75.:0D BLANK STIOARY

Lad Name:

1ad Sample ID:

1ad Pile ID:

Natrix: vater
Dete Extracted:

Date Analyzed (1):
Time Analyzed (1)2
Instueent ID (1):
GC Column ID (1):

lavel: (1ov/med)
Extraction: (SepY/Cont/Sonc)

|

Date Analysed (2):
Tine Analysed (2):
Instueent ID (2):

]

GC Column ID (2):

THIS METHOD BLANK APPLIES TO THE FOLLOWING SAMPLES, NS AND MSD:

LAB | DATE ] DATE
SAMPLE 1D (ANALYZED 31 [ANALYZED 2

[ T 1% -[-— ;-‘ s

i
|
|
|
|
|
!
|
|
|
i
|
|
{
{
i
|
|
!
|
!
|
|
|
|
|
|
|
!

G e W T T e e e o S e s S W T W e S = = e - o

|
I
!
i
|
|
|
|
|
!
!
|
|
¢
I
|
|
|
|
|
I
{
I
I
|
|
|
i
|

- e D G D I e e T s e W win S e aw P G e cam - e w» = o=

FORM IV PEST



PESTICIDE BVALOATION STANDARDS SUIOURY

lad Name:

" Znstrument ID: ©C Column ID:

Dates ©of Analyses: to

Evaluation Check for Linsarity

| | CALIBRATION | CALIBRATION | CALIBRATION RSD |
| PESTICIDE | PACTOR { FZACTOR 1 PACTOR i (</= |
| | BVALIEX A | BVALXMIX B | EVAL MOX € |10.08%)]
| Aldrin [ ! ! l |
| Endrin | | | | |
| 4,4°'=DDT | | | | |
| DBC | | | | |
| | | [ | |

(1) If£ > 10.0% RSD, plot a standard curve and deteraine the ng
for each sample in that set from the curve.

Zvaluation Check for 4,4'-DDT/Endrin Breakdown
(percent breakxdown expressed as total degradation)

ENDRIN (4,4°'-DDT|COMBINED
I (2)

d2| EVAL MIX
13| EVAL MIX
14| EVAL MIX

7
&
:
A A2l A2 XA 2 A RN

(
|
{ {
| |
| |
{ I
| |
| I
{ |
| |
| |
| |
| |
{ |
| |
| |
| {
| |
| !

(2) See Yora instructions.

PORM VIII PEST-1



PESTICIDE EVALUATION STANDARDS

Evaluation of Retantion Time BA{ft for Dibutylcaleoiendate

~e

.

lad Name:

6C Column ID:

Instrusent ID:

Detes ©f Analyses

l".""'l""""""""‘

.- ————— W = Y—— v

e Values outside of QOC linits (2.0% for packed columns,
©0.3% for capillary coluans)

FORM VIII PEST-2



Iad Name:

Instrument ID:

BATE(8) OoF Frox

PESTICIDE/FCI STANDARDS SOOOXY

OC Column ID:

: T BATE oF ALYSIs
ANALYSIS  -H { TDE OF ANALYSIS —
TIXE(S) OF FRON: { EPA SRXOPLE RO, ~—
ANMALYSIS H (STANDARD)
1 3 1
| COMPOUND =T WINDOW CALIRRATION| KT [CALIBRATION|QNT| 8D
: on | T FACTOR PACTOR Y|
S L ¢ B¢ _____Be .} _ x— L]
{alpha=-BHC ‘
{beta-RANC
|delta-BHC
{gaxma~BHC
{Heptachlor
IAldrin

{Hept. epoxide

{Endosulfan I_

{Dieldrin

{4,4'-DDE

{Endrin

i

{Endosulifan

-

b4

{4,8'-DDD

{Endo. sulfate

{4,4'=-DDT

{Methoxychlor

{Endrin ketone

) e = AP T CAD T W CED TED WP G GEP WP TED SO GEn G eve GED GED I N G S0 ey IR

(a. Chlordane_

(g. Chlorfane_

{Toxaphene

(Aroclor-1016_

|Aroclor-1221

{Aroclor-1232_

|Aroclor-1242"

{Aroclor-1249

{Aroclor-1254_

|
|
|
{
!
|
'
|
|
|
|
|
f
|
)
|
|
|
|
|
|
|
!
l
|
{
{
{
{
|
{
|
|

- m— s S W Tt gl T TS WD = P D D D D N W e W D W D e

- Gt ass b cep B e e st avh

{Aroclor-1260
)

-— et ans eme wnn v wmn wm i wih ofl cne SR wep T SR T e U TED WD TS WS T = @D WS o+ GED GEb S

- G GER S g, S GEb A o e GIE W . . TEE T R W IR W I W ST I G WA T o= GElS G g

—-—-——-—-—.‘——-‘————————————-——-———-————

Under QNT Y/N: enter Y 1f quantitation was performed, W if not performed.

$D must be less than or equal to 15.0% for quantitation, and less than

or egual to 20.0% for confirmation.

Mote:

Deternining that mo compounds ware found dbove the CRQL is a form of

Quantitation, and tharefore at least one oolumn must meet the 15.0% criteria.

For multicomponent analytes, the single largest peak that is characteristic
©f the coaponent should be used to estadblish retention time and 8D.
Identification of such analytes is based primarily on pattern recognition.

page ___ of __

PORM 1X PEST



PESTICIDE/PCB IDENTIFICATION

lad Mame:

@C Column ID (2):

Nl

—

- -

@C Column ID (1):

Instrument ID (1): Instrusent ID (3):

lad Sample ID:

lad Pile ID: _ (only if confirsed by GC/NS)

PESTICIDE/PCH RETENTIOR TIME T WINDOW QUANT? ©C/™S?
OF BTANDARD (Y/¥) (Y/N)
YRONM T

01 Coluan - -
02 Coluan - -
03 Column - -
04 Column - -
03 Column - _
o6 Column - -
07 Coluan - - -
os Column - _
09 Column - _
10 Coluan - _
b B Column - _
az Column - -

Commeants:

Page _ of __

FORM X PIST



Appendix C

Warzyn Inc.
Low-Level Detection Methods for Water Supply Sample Analysis

Metals
Cyanide
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INORGANIC TARGET ANALYTE LIST AND REQUIRED
INSTRUMENT DETECTION LIMITS FOR WATER SUPPLY WELLS

Compound

Aluminum

Antimony 2

Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium
Cobalt
Copper
Iron
Lead 2
Magnesium
Manganese
Mercury
Nickel
Potassium
Selenigm
Silver
Sodium
Thallium
Vanadium
Zinc
Cyanide

Required Instrument

Detection Limit (ug/L)1

GFAA ICP Other
100
5
5
50
5
0.5
1000
10
10
10
100
3
1000
10
0.2
20
2000
2
5
1000
3
10
20
10

Instrument Detection Limits (IDL) must be met before any samples are analvzed.
The lab may submit their quarterly Form XI with each case if all IDLs meet the
detection limit requirements. If detection limits cannot be met by using ICP, the use

of GFAA is required.

ICP analysis results can only be reported for antimony, cadmium, lead, silver and
vanadium if the concentration is > 10 times the IDL of the instrument used. If ICP
results are reported, all ICP audits are required including matrix spike.

CAW/SGW 2/14/91
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Effective Date: S-14~-90

ATOMIC ABSORPTION SPECTROMETRY

Furnace - Direct Injection

Scope and Application: Metals in solution can be readily analyzed by Atomic

Absorption Spectrometry using either flame, furnace or
hydride techniques. The furnace - direct injection
technique allows for lower detection limits. The use
of the graphite platform in furnace analyzed can
improve sensitivity and reduce some matrix
interferences.

Method: Furnace; direct injection

Reference: EPA 1984, Section 200

- Analytical Methods for Zeeman Graphite Tube Atomizers - Varian 1986
- Spectra AA - 300/400 Zeeman Operation Manual - Varian March 19€8

Sample Handling: Acidify with concentrated nitric acid to ph< 2. Drinking

waters and filtered groundwater samples free of particulate
matters and organics may be analyzed directly, while
wastewaters, leachates, solids, etc., must be digested prior
to analysis (refer to appropriate digestion procedures).
Samples must be analyzed within 6 months.

Reagents and Apparatus:

Zeeman Automatic Absorption Spectrometer - 400
Zeeman Graphite tube Atomizer

IBM Personal System/2 Model 30 Computer

EPSON EX-800 Printer

Required metal lamp and power source

Stock and standard solutions for required metal
Class A volumetric glassware

Instr-analyzed nitric acid

Deionized water

10. Argon gas - prepurified

11. Graphite partition tubes

12. Graphite plateau tubes and platforms

13. Eppendorf 100-1000 microliter pipetor

14. Disposable 10 ml beakers

WSO WM
e e s e e s e s e

[VARIAN] 400CFU1-1
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Procedure:

A.

Power Up Procedure

1.
2.

Turn on argon gas and cooling water.

Always turn the system on in the following order: spectrometer,
furnace, printer, and computer.

After the DOS prompt has been displayed, type "Zeeman" and press
Enter. After a brief pause, an introductory message will then be
displayed followed by the PROGRAM MODES page. You may ncw procsad
to operate the system.

Automatic Run Using the Sampler

Notes:

a.

Only programs which have been stored can be used for an automatic
run.

For all programs, the method of sample introduction (INSTRUMEN
PARAMETERS page) must be specified as SAMPLER AUTOMIXING or
SAMPLER PREMIXED.

You may print your analytical results during the run or after the
run (REPORT FORMAT).

[f an automatic run is stopped and then restarted, the sawpler
will automatically perform a tube clean and run a blank. It will
then continue on as per the instructions set in the SEQUENCE
CONTROL page.

F9 through F12 are hard keys with their function on the supplied overlay. Fl
through F6 are soft keys; their functions will change from one page to the
next. The function for each soft key is displayed at the bottom of trs screzn
and only those displayed are active for that page.

1.

[VARIAN]

From the PROGRAM MODES page, press AUTOMATIC RUN. (The system will
automatically display the SEQUENCE SELECTION page).

On the SEQUENCE SELECTION page, press Fl1 to Clear Sequence of previous
element run. Then enter the numbers of the programs to be run. If
more than one program is to be run, press ENTER after each element
program number.

400CFU1-2



3.

[VARIAN]

Return to the index and select p. 4 (INSTRUMENT PARAMETERS):

Lamp position:

Lamp current:

S1it Width:

S1it Height:

Wave Length

Sample Introduction:
Measurement Time:
Replicates:
Background Correction:
Max. Absorbance:

The machine will automatically select the basic operating conditions
set in the method for the element that you are selecting. Parameters
may be changed by pressing the HOME key.

Return to the Index and select page 6 (OPTIMIZATION)

a.

Open the lamp turret cover and ensure that the required lamp is in
the operating position.

Observe the signal bar labelled ALIGN HC LAMP displayed on the
video screen. Turn the horizontal lamp base adjusting screw (the
top one of the two) fully clockwise. Now turn this screw slowly
anti-clockwise until the first peak is detected (the lencth of the
signal bar will increase). Continue adjusting this screw until
the length of the signal bar is the maximum obtainable (if the
signal bar is fully extended, press the RESCALE soft key [Fl] to
bring the signal bar back on scale and again adjust the screw to
obtain maximum signal. Note particularly that turning the
horizontal adjusting screw further anti-clockwise will procuce a
second peak. DO NOT align the lamp on this second peak - ALWAYS
align the lamp on the first peak. Carefully adjust the vertical
adjusting screw (the bottom one of the two) so that the length of
the signal bar is the maximum obtainable (if necessary, use the
RESCALE soft key to keep the signal bar on scale.)

Record the photomultiplier voltage in the instrument log book. A

constantly increasing voltage over time is evidence of decreasing

efficiency of the element lamp. Monitor this voltage to determine
when element Tamps should be replaced.

When switching from partition to platform tubes, you need to check
the position of the graphite tube automizer:

Hold a piece of white care between the righthand end of the
graphite tube automizer and the sample compartment window. Use
the furnace vertical adjust and position the automizer until Ticht
from the hollow certhode lamp is obviously passing through the
graphite tube on to the card.

400CFU1-3
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Remove the card. Observe the signal bar labelled ALIGN HC LAMP

displayed on the video screen. Use the furnace vertical adjust

and carefully adjust the position of the graphite tube automizer
until the length of the signal bar is the maximum obtainable.

Perform daily maintenance. Check the condition of the graphite tube
and replace as necessary.

Go the the next page: STANDARDS PAGE.
a. This page tells which standards to use for calibration.
Go the next page: SAMPLER PAGE.

a. This page lists the volume of standards, blanks, samples and
modifier that will be used.

b. Press F2 to align the sampler arm. Place a finger on the arm as
it starts to descend into the furnace and gently lower the arm by
hand. Carefully adjust the sampler position using the two
adjustment knobs on the base of the autosampler so that the
capillary is exactly in the center of the sample injection hole.
With the capillary down in the furnace and using the mirror, turn
the height adjusting screw so the capillary is about 1 mm above
the bottom of the tube or platform.

Return to INDEX, type 13 and press F6 to call up REPORT FORMAT.
a. Enter:

- Operator Initials:

- Date:

- Batch Name:

Use HOME key to select appropriate conditions for remaining
parameters.

If sample labels are to be printed, press F6 and enter appropriate
labels.

Press F10 for Instrument Zero before the start of a run.

Press F11 to start Automatic Run.

400CFU1-4



FURNACE MAINTENANCE

The following maintenance is to be done each day the furnace is operated.

1.

5 2 B

[VARTAN]

Clean the furnace windows.

a.
b.
c.

d.

twist out furnace windows from furnace unit.
Wipe windows with Q-tip soaked with alcohol.
Rinse with DI water and dry with Kim-wipe

Re-insert windows in furnace.

Check machine windows and clean if needed.

Wipe inside of furnace with Q-tip soaked in alcohol.

Fill the rinse bottle with DI water.

Open the syringe compartment door and pull the syringe assembly
carefully out of its mounting. Remove the plunger from the syringe,
and on SAMPLER page, press F3 to rinse the syringe and bleed any air
bubbles from the syringe. Press F3 and rinse again, while wzter is
dripping from syringe insert the plunger into the syringe. Wipe the
syringe dry and re-insert.

Inserting Graphite Tube

a.

Swing toggle level on top of furnace fully clockwise to open
furnace.

Place graphite tube in the graphi*- ~hroud in the ~~-*er block.
Align sample introduction part of the graphite tube with the
opening in the furnace block.

Swing the toggle lever fully counter-clockwise and the righthand
electrode assembly will automatically close on the center block.

Before using a new graphite tube for analyses, use the tube clean

utility (SIGNAL GRAPHICS page) 3-4 times to remove any
contamination.

400CFU1-5



ANTIMONY - VARIAN 400

Method: AA - Furnace; Direct Injection

Reference: EPA 1984, Method 204.2

"Analytical Methods for Zeeman Graphite Tube Atomizers",

Varian, 1986

Effective Datz 4 -

Contact Laboratory Program, "Statement of Work"

Detection Limit: 0.005 mg/L

Optimum Concentration Range: 0.005 - 0.100 mg/L

Instrument Conditions:

Instrument Mode: Absorbance
Calibration Mode: Concentration
Measurement Mode: Peak Area
Lamp Current (mA): 14

S1it Width (nm): 0.2

S1it Height: Normal
Wavelength (nm): 217.6

Sample Introduction: Sampler Premixed
Time Constant: 0.05
Measurement Time (sec): 2.0
Replicates:

Background Correction: On

Maximum Absorbance: 1.40

FURNACE PARAMETERS

Time Gas Flow Pzad

Step  Temp (*C) (szc) _(L/min)  Gas Type Co-rand
1 g5 5.0 3.0 NORMAL ]
e 95 25.0 3.0 NORMAL hO
3 120 10.0 3.0 NORMAL N0
4 120 5.0 3.0 NORMAL KO
5 900 10.0 3.0 NORMAL ND
6 900 5.0 3.0 NORMAL NO
7 900 2.0 0.0 NORMAL NO
8 2300 1.0 0.0 NORMAL YES
9 2300 2.0 0.0 NORMAL M)
10 2300 2.0 3.0 NORMAL bO

[METCONT]
$5400C3-1



Sample Volume: 20 ul

Matrix Modifier Volume: 5 ul (0.25% Nickel Nitrate).

Standards to use for curve set-up: 25.0, 50.0, 100.0 ug/L.

Graphite Tube Type: Pyrolitic coated partition tube.

Samp1e Handling: Acidify with nitric acid to pH <2. Analyze within € months.

Reagent Preparation:

1.

4.
5.

Standard Antimonv Solution (1000 ug/L Antimonv): Pipet 1.00 il of tne

1000 ppm stock antimony solution into a 1000 mL volumetric fizsk, &id
1/2 mL HNO3 and dilute to the mark with D.I. water. Prepe-z frzsn
daily.

Calibration standards: (Prepare fresh daily.)

Concentration Volume of Dilute
of Standard Antimonv Standard to
25.0 ug/L 2.5 mL of 1000 ug/L Sb 100 mL
50.0 ug/L 5.0 mL of 1000 ug/L Sb 100 mL
100 ug/L 10 mL of 1000 ug/L Sb 100 mL

Nickel Nitrate 0.25% Solution: In a 100 mL volumetric flask cissclve
1.25g of Ni(NO3)2 - 6H0 in D.I. water and dilute to 100 mlL. Frzpere
fresh every 6 months.

Samples must be diluted to obtain concentrations within the cptimum
concentration range.

Standards are to be preparad in the same acid concentrations as t-.
samples being analyzed.

The use of background correcticn is required.
The use of halide acids should be avoided.

Nickel nitrate is added as a matrix modifier to control interferzncss.

Procedure: For the analysis procedure, refer to the Atomic Abscrpticn

Spectrometry, Furnace - Direct Injection section of this mznuel.

If antimony is to be analyzed in the concentration rode, calibrets
using the 25.0, 50.0, and 100 ug/l standards and follow tns
procedure for analysis in the concentration mode.

[METCONT]



Quality Control:

1.

6.

Establish a standard curve with the standards listed above plus a
blank. Record the absorbance check standard in the absorbance chzck
book. The absorbances should remain consistent from run to run. If
not, necessary troubleshooting must be performed before continuing
(check wavelength, furnace alignment, lamp alignment, graphite tube,
etc.).

A quality control calibration standard and a blank are to be analyzed,
initially and after every 10 samples. If less than 10 samples are
analyzed, a calibration standard and blank are still required. The
last samples analyzed in the run are to be the calibration standard and
blank. These standards must be within the acceptable ranges or the
samples run after the last acceptable check standard are to te
reanalyzed.

Analyze a standard at, or less than, the contract required detection
limit after the initial calibration verification and blank.

Duplicate and spike a minimum of 1 out of 10 samples. If less than
10 samples are analyzed, a duplicate and spike are still required.
Spike recoveries and duplicate results are to be within acceptzatle
ranges, or data must be flagged appropriately.

For every sample analyzed, an analytical spike (at the bench) must be
run to verify that standard additions are not required. Criteria for
standard additions is:

a. If the spike recovery is within 85 - 115%, standard additions zre
not required. '

b. If the spike recovery is outside 85 - 115%, standard additions are
required. (See the Furnace Decision Tree for more detail.)

An EPA reference standard will be analyzed with each analysis.

Calculations:

1.
2.

Calculate using the instrument concentration mode, or

For method of standard additions calculate using linear regression.

[rff-metcont-298]
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Effective Date & -1X-9¢

ARSENIC - VARIAN 400

Method: AA - Furnace; Direct Injection

Reference: EPA 1984, Method 206.2

"Analytical Methods for Zeeman Graphite Tube Atomizers"-Vzrian, 198¢
Contract Laboratory Program "Statement of Work”

Detection Limit: 0.002 mg/L
Optimum Concentration Range: 0.002 - 0.050 mg/L

Sample Handling: Acidify with nitric acid to pH <2. Analyzed within 6

months. All samples must be digested prior to analysis.

Instrument Conditions:

Instrument Mode: Absorbance
Calibration Mode: Concentration
Measurement Mode: Peak Area

Lamp Current (mA): 20

S1it Width (nm): 1.0

S1it Height: Normal
Wavelength (nm): 193.7

Sample Introduction: Sampler Premixed
Time Constant: 0.05

Measurement Time (sec): 1.0
Replicates:

Background Correction: On
Maximum Absorbance: 0.95

FURNACE PARAMETERS

. Time Gas Flow Read
Step Temp ("C) (sec) (L/min)  Gas Type CoT-zard
1 125 5.0 0.2 NORMAL KO
2 220 5.0 0.5 NORMAL 40
3 240 40.0 0.5 NORMAL 1O
4 240 5.0 3.0 NORMAL MO
5 1200 5.0 3.0 NORMAL hO
6 1200 10.0 3.0 NORMAL NO
7 1200 1.0 0.0 NORMAL KO
8 2600 0.8 0.0 NORMAL YES
9 2600 2.0 0.0 NORMAL YES
10 2600 1.0 3.0 NORMAL 1O

[METCONT]
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Sample Volume: 20 ul

Matrix modifier volume: 5 ul (0.25% nickel nitrate).

Standards to use for curve set-up: 10.0, 20.0, 50.0 ug/L.

Graphite Tube Type: Pyrolitic coated plateau tube

Reaqgnt Preparation:

1.

Standard Arsenic Solution (1000 ug/L Arsenic): Pipet 1.00 mL of the

1000 ppm stock arsenic solution into a 1000 mL volumetric flask, &c
é/?lmL HNO3 and dilute to the mark with deionized water. Prepare fresh
aily.

Calibration standards: (Prepare fresh daily.)

Concentration Volume of Dilute
of Standard Arsenic_Standard to
0 ug/L 0 mL of 1000 ug/L As 100 mL
10 ug/L 1 mL of 1000 ug/L As 100 mL
20 ug/L 2 mL of 1000 ug/L As 100 mL
50 ug/L 5 mL of 1000 ug/L As 100 mL

Nickel Nitrate (0.25%): In a 100 mL volumetric flask dissolve 1.25 ¢
z h

of Ni(NO3); - 6Hp0 in D.I. water and dilute to 100 mL. Prepare fresh
every 6 months.

Samples must be diluted to obtain concentrations within the opti=ux
concentration range.

Standards are to be prepared in the same acid concentrations as trsz
samples being analyzed.

Nickel nitrate is added as a matrix modifier to minimize volatilizeticn
losses during the drying and charring steps.

The use of background correction is required.

High concentrations of phosphorus interfere with this procedure. Tnz
gaseous hydride method for arsenic should be used in these cases.

Procedure: For the analysis procedure, refer to the Atomic Absorption

Spectrometry, Furnace - Direct Injection section of this manual.

If Arsenic is to be analyzed in concentration mode, calibrat
using the 10, 20 and 50 ug/L arsenic standards and the procedure
for analyzing in the concentration mode.

S

[METCONT)
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Quality Control:

1.

6.

Establish a standard curve with the standards listed above plus 2
blank. Record the absorbance check standard in the absorbance chzck
book. The absorbances should remain consistent from run to run. If
not, necessary troubleshooting must be performed before continuing
(check wavelength, furnace alignment, lamp alignment, graphite tube,
etc.).

A quality control calibration standard and a blank are to be analyzed,
initially and after every 10 samples. If less than 10 samples are
analyzed, a calibration standard and blank are still required. Ths
last samples analyzed in the run are to be the calibration stendard znd
blank. These standards must be within the acceptable rancss or the
samples run after the last acceptable check standard are to be
reanalyzed.

Analyze a standard at, or less than, the contract required dstection
limit of 10 ug/L after the initial calibration verification and blank.

Duplicate and spike a minimum of 1 out of 10 samples. If less trean
10 samples are analyzed, a duplicate and spike are still required.
Spike recoveries and duplicate results are to be within acceptabls
ranges, or data must be flagged appropriately. _

For every sample analyzed, an analytical spike (at the bench) must te
run to verify that standard additions are not required. Critsria for
standard additions is:

a. If the spike recovery is within 85 - 115%, standard additions are
not required.

b. If the spike recovery is outside 85 - 115%, standard additions zars
required. (See the Furnace Decision Tree for more detail.)

An EPA reference sample will be analyzed with each analysis.

Calculations:

1. Calculate using the instrument concentration mode, or

2. For method of standard additions calculate using linear regression.
[rff-metcont-297]
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Effective Date 9-1% -9¢

CADMIUM - VARIAN 400

Method: AA - Furnace; Direct Injection

Reference: EPA 1984, Method 213.2

"Analytical Methods for Zeeman Graphite Tube Atomizers",

Varian, 1986

Contact Laboratory Program, "Statement of Work"

Detection Limit: 0.0002 mg/L

Optimum Concentration Range:

0.0002 - 0.0030 mg/L

Sample Handling: Acidify with nitric acid to pH <2. Drinking waters and
filtered groundwater free of particulate matter and orgznics
may be analyzed directly, while wastewaters, leachates,
solids, etc. must be digested prior to analysis (refer to
appropriate digestion procedures). Analyze within 6 months.

Instrument Conditions:

Instrument Mode: Absorbance
Calibration Mode: Concentration
Measurement Mode: Peak Area
Lamp Current (mA): 3

ST1it Width (nm): 0.5

S1it Height: Normal
Wavelength (nm): 228.8

Sampie Introduction: Sampler Automixing
Time Constant: 0.05
Measurement 1ime (sec): 1.0
Replicates: 2

Background Correction: On

Maximum Absorbance: 0.70

FURNACE PARAMETERS

Time Gas Flow Read
Step Temp (*C) {sec) (L/min) Gas Type Cormand

1 125 5.0 0.2 NORMAL NO
2 230 5.0 0.5 NORMAL NO
3 260 40.0 0.5 NORMAL NO
4 260 5.0 3.0 NORMAL KO
5 700 5.0 3.0 NORMAL N0
6 700 5.0 3.0 NORMAL NO
7 700 1.0 0.0 NORMAL NO
8 2000 0.8 0.0 NORMAL YES
9 2000 2.0 0.0 NORMAL YES
10 2000 2.0 3.0 NORMAL NO

[METCONT]
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Sample Volume: 12 ul

Matrix Modifier Volume: 4 uL (Monobasic ammonium phosphate)

Standards to use for curve set-up: 1.00, 2.00, 3.00 ug/L

Graphite Tube Type: Pyrolytic coated plateau tube

Reagent Preparation: (Prepare fresh every 6 months unless otherwise noted.)

1. Standard Cadmium Solution (1000 ug/L Cadmium): Pipet 1.00 mL of ths
1000 ppm stock cadmium solution into a 1000 mL volumetric fl1dsk, add
é/g]mL HNO3, and dilute to the mark with D.I. water. Prezare fresk

aily.

2. Working Cadmium_ Solution (100 uq/L Cadmium): Pipet 10 mlL of the
1000 ug/L cadmium into a 100 mL volumetric flask and dilute to the mark
with D.I. water. Prepare fresh daily.

3. Standards (Prepare fresh daily.):

Concentration Volume of Dilute
of Standard Cadmium Standard to
1.00 ug/L 1 mL of 100 ug/L Cd 100 mL
2.00 ug/L 2 mL of 100 ug/L Cd 100 mL
3.00 ug/L 3 mL of 100 ug/L Cd 100 mL

4. Monobasic Ammonium Phosphate Solution (5000 mg/L): Add 1.0 ¢ of
ammonium phosphate (monobasic) to a 100 mL volumetric flask. Dissclve
in D.I. water and dilute to volume.

1. Samples must be diluted to obtain concentrations within thes optimu~
concentration range.

2. Standards are to be prepared in the same acid concentraticns as trs
samples being analyzed.

3. The use of background correction is required.

4. The cadmium flame or ICP procedure is recommended where concentraticns
are greater than 0.10 mg/L.

5. Ammonium phosphate is added as a matrix modifier to improve pesak sha:s
and allow higher ashing temperatures.

[MCTCONT]
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Procedure: For the analysis procedure, refer to the Atomic Absorption

Spectrometry, Furnace - Direct Injection section of this manual.
Use of peak area is required.
If cadmium is to be analyzed in concentration mode, use the 1.00,

2.00, and 3.00 ug/L cadmium standards and follow the procedures
for analyzing in the concentration mode.

Quality Control:

6.

1.

Establish a standard curve with the standards listed above plus a
blank. Record the absorbance check standard in the absorbance chzck
book. The absorbances should remain consistent from run to run. If
not, necessary troubleshooting must be performed before continuing
(check wavelength, furnace alignment, lamp alignment, graphite tute,
etc.).

A quality control calibration standard and a blank are to be analyzed,
initially and after every 10 samples. If less than 10 szmples are
analyzed, a calibration standard and blank are still required. The
last samples analyzed in the run are to be the calibration standard and
blank. These standards must be within the acceptable ranges or the
samples run after the last acceptable check standard are to be
reanalyzed.

Analyze a standard at, or less than, the contract required detection
limit after the initial calibration verification and blank.

Duplicate and spike a minimum of 1 out of 10 samples. If less than
10 samples are analyzed, a duplicate and spike are still required.
Spike recoveries and duplicate results are to be within acceptatle
ranges, or data must be flagged appropriately.

For every sample analyzed, an analytical spike (at the bench) must te
run to verify that stancard additions are not required. C(riteria fer
standard additions is:

(3]
)
4}

a. If the spike recovery is within 85 - 115%, standard adcitions
not required.

n
m

b. If the spike recovery is outside 85 - 115%, standard additions
required. (See Furnace Decision Tree for more detail.)

An EPA reference sample will be analyzed with each analysis.

Calculations:

1.
2.

Calculate using instrument concentration mode, or

For method of standard additions calculate using linear regression.

[rff-metcont-292]
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Effective Date <t -2< -G/

LEAD - VARIAN 400

Method: AA - Furnace; Direct Injection

Reference:

EPA 1984, Method 239.2

' “Analytical Methods for Zeeman Graphite Tube Atomizers”, Varian, 1986.

Contract Laboratory Program "Statement of Work”

Detection Limit: 0.003 mg/L

g Optimum Concentration Range: 0.003 - 0.050 mg/L

Sample Handling: Acidify with nitric acid to pH < 2. Drinking waters and filtered
groundwater free of particulate matter and organics may be analvzed directly,
while wastewaters, leachates, solids, etc. must be digested prior to analyvsis
(refer to appropriate digestion procedures). Analyze within 6 months.

Instrument Conditions:

[METCONT]

Instrument Mode:
Calibration Mode:
Measurement Mode:
Lamp Current (mA):
Slit Width

Slit Height:
Wavelength

Sample Introduction:
Time Constant:

Measurement Time (sec):

Replicates:
Background
Maxdmum Absorbance:

Absorbance
Concentration
Peak Area

8

0.5

Normal

2833

Sampler Premixed
0.05

1.0

2

On

1.40

PbFu400C3-1



Furnace Parameters:
Time Gas Flow Read
Step Temp (*C) (sec) (L/Min) GasType Command

1 125 5.0 0.2 NORMAL NO
2 220 5.0 05 NORMAL NO
3 240 45.0 05 NORMAL NO
4 240 5.0 30 NORMAL NO
5 650 5.0 30 NORMAL NO
6 650 15.0 30 NORMAL NO
7 650 1.0 0.0 NORMAL NO
8 2200 0.9 0.0 NORMAL YES
9 2200 2.0 0.0 NORMAL YES
10 2500 2.0 30 NORMAL NO

Sample Volume: 20 uL

" Matrix modifier volume: S uL 0.5% w/v Ammonium Phosphate Monobasic or 5 ul of

lanthanum nitrate modifier.
Standards to use for curve set-up: 3.0, 20.0, 50.0 ug/L
Graphite Tube Type: Pyrolytic Coated Plateau Tube

Reagent Preparation: (Prepare fresh every 6 months unless otherwise noted.)

1. Standard lead solution (10.0 mg/L Lead): Pipet 1.0 mL of the 1000 ppm stock lead
solution into a 100 mL volumetric flask, add 1/2 mL HNO3 and dilute to the mark
with deionized water. Prepare fresh daily.

2. Standard lead solution (100ug/L Lead): Pipet 1.0 mL of the 10.0 mg/L lead standard
into a 100 mL volumetric flash, add 1/2mL HNO3 and dilute to mark with deionized
water. Prepare fresh daily.

3. Standards: (Prepare fresh daily.)

Concentration Volume of Dilute
of Standard Lead Standard to
30ug/L 3 mL of 100 ug/L Pb 100 mL
20.0 ug/LL 20 mL of 100 ug/L Pb 100 mL
50.0 ug/L 50 mL of 100 ug/L Pb 100 mL

4. Ammonium phosphate matrix modifier: Dissolve 0.5¢ ammonium phosphate
monobasic in 100mL D.I. water.

5. Lanthanum nitrate matrix modifie: Dissolve 5.864g of LapO3 in 10 ml
concentrated nitric acid and dilute to 1 L with D.I. water.

METCONT]
[ PbFu400C3-2



oy

i .

-

——.

P

Notes:

Samples must be diluted to obtain concentrations within the optimum concentration
range.

Standards are to be prepared in the same acid concentrations as the samples being
analyzed.

The use of background correction is required.

Ammonium phosphate is added as a matrix modifier to improve peak shape and
allow higher ashing temperatures. Ammonium phosphate is the preferred matrix
modifier for groundwater, residential wells, and any other samples where chloride or
sulfate concentrations are expected to be less than 100 mg/L.. Due to its more
corrosive nature, lanthanum nitrate should be used as matrix modifier only if
chloride and/or sulfate concentrations are expected to exceed 100 mg/L.

Procedure: For the analysis procedure, refer to the Atomic Absorption Spectrometry,

Furnace - Direct Injection section of this manual.

If lead is to be analyzed in the concentration mode, calibrate using the 3.0, 20.0
and 50.0 ug/L standards and follow the procedure for analyzing using the
concentration mode.

Quality Control:

1.

Establish a standard curve with the standards listed above plus a blank. Record the
absorbance check standard in the absorbance check book. The absorbances should
remain consistent from run to run. If not, necessary troubleshooting must be
performed before continuing (check wavelength, furnace alignment, lamp alignment,
graphite tube, etc.).

2. A quality control calibration standard of 20.0 ug/L and a blank are to be analyzed,
initially and after every 10 samples. If less than 10 samples are analyzed, a
calibration standard and blank are still required. The last samples analvzed in the
run are to be the calibration standard and blank. These standards must be within the
acceptable ranges or the samples run after the last acceptable check standard are to
be reanalyzed.

3. Analyze a standard at, or less than, the contract required detection limit after the
initial calibration verification and blank.

[METCONT]
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4. Duplicate and spike a minimum of 1 out of 10 samples. If less than 10 samples arz
analyzed, a duplicate and spike are still required. Spike recoveries and duplicate
results are to be within acceptable ranges, or data must be flagged appropriately.

5. For every sample analyzed, an analytical spike (at the bench) must be run to verify
that standard additions are not required. Criteria for standard additions is:

a.  If the spike recovery is within 85 - 115%, standard additions are not required.

b.  If the spike recovery is outside 85 - 115%, standard additions are required.
(See Furnace Decision Tree for more detail.)

6. An EPA reference sample will be analyzed with each analysis.

A——

— Calculations:
1. Calculate using the instrument concentration mode, or

3. For method of standard additions calculate using linear regression.

[rif-metcont-284]
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Effective Datsz 4-] 8"2(3

SELENTUM - VARIAN 400

Method: AA - Furnace; Direct Injection

Reference: EPA 1984, Method 270.2
"Analytical Methods for Zeeman Graphite Tube Atomizer"-Varizn, 1985
Contract Laboratory Program, "Statement of Work"

Detection Limit: 0.002 mg/L

Optimum Concentration Range: 0.002 - 0.050 mg/L

Instrument Conditions:

Instrument Mode: Absorbance
Calibration Mode: Concentration
Measurement Mode: Peak Height
Lamp Current (mA): 18

S1it Width (nm): 1.0

S1it Height: Normal
Wavelength (nm): 185.0

Sample Introduction: Sampler Premixed
Time Constant: 0.05
Measurement Time (sec): 1.0
Replicates: 2

Background Correction: On

Maximum Absorbance: 1.20

FURNACE PARAMETERS

Time Gas Flow PEES:
Step Temo (*C) {sec) (L/min)  Gas Tvpe Cc--znd
1 125 5.0 0.2 NORMAL N3
2 220 5.0 0.5 NORMAL b
3 240 40.0 0.5 NORMAL LD
4 240 5.0 3.0 NORMAL hO
5 1400 5.0 3.0 NORMAL N0
6 1400 10.0 3.0 NORMAL O
7 1400 1.0 0.0 NORMAL NO
8 2600 0.8 0.0 NORMAL YES
9 2600 2.0 0.0 NORMAL YES
10 2600 1.0 3.0 NORMAL )

[METCONT]
SeFe400C3-1
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Sample Volume: 20 uL

Matrix Modifier Volume: 5 uL (0.25% nickel nitrate)

Standards to use for curve set-up: 5.0, 10.0, 20.0, 50.0 ug/L.

Graphite Tube Type: Pyrolytic coated plateau tube

Sample Handling: Acidify with nitric acid to pH < 2. Analyze within

6 months.

Reagent Preparation:

1.

3.

Standard selenium solution (1000 ug/t Selenium): Pipet 1.00 mL of the
1000 ppm stock selenium solution into a 1000 mL volumetric fiask, acd
1/2 mL HNO3 and dilute to the mark with D.I. Prepare fresh dzily.

Calibration standards: (Prepare fresh daily.)

Concentration Volume of Dilute
of Standard Selenium Standard to
5.0 ug/L 0.5 mL of 1000 ug/L Se 100 mL
10.0 ug/L 1 mL of 1000 ug/L Se 100 mL
20.0 ug/L 2 mL of 1000 ug/L Se 100 mL
50.0 ug/L 5 mL of 1000 ug/L Se 100 mL

Nickel Nitrate (0.25%): In a 100 mL volumetric flask dissolve 1.25 g

of Ni(NO3)p - 6Hp0 in D.I. water and dilute to 100 mL. Prepare fresh
every © months.

Samples must be diluted to obtain concentrations within the optimu~
concentration range.

Chloride (> 800 mg/L) and sulfate (> 200 mg/L) interfere with this
selenium procedure. Nickel nitrate is added as a matrix mcdifier tc
minimize these interfererces.

Background correction is required.

Procedure: For the analysis procedure, refer to the Atomic Absorption

Spectrometry, Furnace - Direct Injection section of this manual.

For concentration mode, calibrate using the 5.0, 10.0, 20.0 arc
50.0 standards and follow the procedure for analyzing using the
concentration mode.

[METCONT)
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Quality Control:

1.

6.

Establish a standard curve with the standards listed above plus =z
blank. Record the absorbance check standard in the absorbince chack
book. The absorbances should remain consistent from run to run. If
not, necessary troubleshooting must be performed before continuing
(Eheik wavelength, furnace alignment, lamp alignment, graphite tube,
etc.).

A quality control calibration standard and a blank are to be analyzed.
initially and after every 10 samples. If less than 10 szmuples are
analyzed, a calibration standard and blank are still required. The
last samples analyzed in the run are to be the calibration stzndard anc
blank. These standards must be within the acceptable rancss or ths
samples run after the last acceptable check standard are to bz
reanalyzed.

Analyze a standard at, or less than, the contract required detection
Timit after the initial calibration verification and blank.

Duplicate and spike a minimum of 1 out of 10 samples. If less than
10 samples are analyzed, a duplicate and spike are still required.
Spike recoveries and duplicate results are to be within accepteble
ranges, or data must be flagged appropriately.

For every sample analyzed, an analytical spike (at the bench) must b=
run to verify that standard additions are not required. Criteria for
standard additions is:

a. If the spike recovery is within 85 - 115%, standard additions ares
not required.

b. If the spike recovery is outside 85 - 115%, standard adcitions are
required. (See Furnace Decision Tree for more detail.)

An EPA reference standard will be anaiyzed with each analysis.

Calculations:

1.
2.

Calculate using the instrument concentration mode, or

For method of standard additions calculate using linear regression.

[rff-metcont-279]
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Effective Date_fl;ll&;iié}

SILVER - VARIAN 400

Method: AA - Furnace; Direct Injection

Reference: EPA 1984, Method

"Analytical Methods for Zeeman Graphite Tube Atcmizers",

Varian, 1986

272.2

Contact Laboratory Program, "Statement of Work"

Detection Limit: 0.001 mg/L

Optimum Concentration Range:

Instrument Conditions:

Instrument Mode
Calibration Mode
Measurement Mode
Lamp Position

Lamp Current (mA)
Stit Width (nm)
S1it Height
Wavelength (nm)
Sample Introduction
Time Constant

0.001 - 0.010 mg/L

Absorbance
Concentration
Peak Height

7

4

0.5

Normal

328.1

Sampler Premixed
0.05

Measurement Time (sec) 1.0

Replicates
Background Correction
Maximum Absorbance

2
On
1.30

FURNACE PARAMETERS

Graphite Tube Type:

Sample Volume: 20 ul

[METCONT]

Pyrolytic coated partition tube

Time Gas Flow Fezd
Step Terp {*C) (sec) (L/min) Gas Type Cc—~znd

1 85 5.0 3.0 NORMAL M
2 85 40.0 3.0 NORMAL N
3 120 10.0 3.0 NORMAL #0)
4 400 5.0 3.0 NORMAL N
5 400 1.0 3.0 NORMAL K0
6 400 2.0 0.0 NORMAL IHe
7 2000 6.9 0.0 NORMAL YES
8 2000 2.0 0.0 NORMAL YES
9 2000 2.0 3.0 NORMAL NO
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Standards to use for curve set-up: 1.00, 4.00, 10.0 ug/L

Sample Handling: Acidify with nitric acid to pH < 2. Analyze within

months.

Reagent Preparation:

1.

Standard Silver Solution (1000 ug/L Silver): Pipet 1.00 rnL of the
1000 ppm stock silver solution into a 1000 mL volumetric flask, add 1/2
mL HNO3 and dilute to the mark with D.I. Prepare fresh daily.

Working Silver Standard (100 ug/L Silver): Pipet 10 rlL of the
1000 ug/L silver standard into a 100 mL volumetric flask and dilute to
the mark with D.I. Prepare fresh daily.

Standards: (Prepare fresh daily.)

Concentration Volume of Dilute
of Standard Silver Standard to
1.00 ug/L 1 mL of 100 ug/L Ag 100 mL
4.00 ug/L 4 mL of 100 ug/L Ag 100 mL
10.0 ug/L 10 mL of 100 ug/L Ag 100 mL

Samples must be diluted to obtain concentrations within trs optinu~
concentration range.

Standards are to be prepared in the same acid concentraticns as ths
samples being analyzed.

Background correction is required.
The use of halide acids should be avoided.
Silver standards are light sensitive and tend to plate out on ths

container walls. Silver standards should be stored in a=zer glass
bottles rather than plastic.

Procedure: For the analysis procedure, refer to the Atomic Actsorpticn

Spectrometry, Furnace - Direct Injection section of this mznual.

For concentration mode, use the 1.0, 4.0 and 10.0 starcards and
follow the procedure for analyzing using the concentraticn mode.

Quality Control:

1. Establish a standard curve with the standards Tlisted above plus ¢
blank. Record the absorbance check standard in the absorbznce chscx
book. The absorbances should remain consistent from run tc run. If
not, necessary troubleshooting must be performed before continuing
(check wavelength, furnace alignment, lamp alignment, graphite tuts,
etc.).

[METCONT]
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2. A quality control calibration standard and a blank are to be analyzed,
at a minimum, after every 10 samples. If less than 10 samples are
analyzed, a calibration standard and blank are still required. The
Tast samples analyzed in the run are to be the calibration standard anc
blank. These standards must be within acceptable ranges or the samples
run after the last acceptable calibration standard are to be
reanalyzed.

3. Analyze a standard at, or less than, the contract required detection
limit after the initial calibration verification and blank.

4. Duplicate and spike a minimum of 1 out of 10 samples. If less than
10 samples are analyzed, a duplicate and spike are still required.
Spike recoveries and duplicate results are to be within zcceptable
ranges, or data must bs flagged appropriately.

5. For every sample analyzed, an analytical spike (at the bench) must be
run to verify that standard additions are not required. Criteria for
standard additions is:

a. If the spike recovery is within 85 - 115%, standard additions are
not required.

b. If the spike recovery is outside 85 - 115%, standard additions are
required. (See Furnace Decision Tree for more detail.)

6. An EPA reference standard will be analyzed with each analysis.

Calculations:

1. Calculate using instrurent concentration mode, or

2. For method of standard additions calculate using linear regression.

[rff-metcont-277]
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Method: AA - Furnace; Direct Injection

Reference: EPA 1984, Method 279.2
"Analytical Methods for Zeeman Graphic Tube Atomizers" - Varian
1986. .

Contract Laboratory Program, "Statement of Work".

Detection Limit: 0.005 mg/L

Optimum Concentration Range:

Instrument Conditions:

Instrument Mode:
Calibration Mode:
Measurement Mode:

Lamp Current (mA):
STit Width (nm):

ST1it Height:
Wavelength (nm):
Sample Introduction:
Time Constant:
Measurement Time (sec):
Replicates:

Background Correction:
Maximum Absorbance:

0.005 - 0.050 mg/L

Absorbance
Concentration
Peak Area

276.8

Sampler Automixing
0.05

1.0

2

On
0.55

FURNACE PARAMETERS

Time Gas Flow Fzz:
Step Temp (*C) (sec) “(L/min)  Gas Type {cm=zn¢

1 125 5.0 0.2 . NORMAL L
2 24 50.0 1.0 NORMAL 1D
3 240 10.0 3.0 NORMAL Lo
4 500 10.0 3.0 NORMAL Lo
5 500 10.0 3.0 NORMAL ()
6 500 1.0 0.0 NORMAL )
7 2400 1.0 0.0 NORMAL YES
8 2400 2.0 0.0 NORMAL YzS
9 2400 1.0 3.0 NORMAL I8

[METCONT]
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Sample Volume: 20 ul

Matrix Modifier Volume: 5 ul (1% HpS04)

Standards to use for curve set-up: 10.0, 20.0, 50.0 ug/L.

Graphite Tube Type: Pyrolytic coated plateau tube

~

Sample Handling: Acidify with nitric acid to pH <2. Analyze within & months.

Reagent Preparation: (Prepare fresh every 6 months unless otherwise noted.)

1. Standard Thallium Solution (1000 ug/L Thallium): Pipet 1.00 mlL of the
1000 ppm stock thallium solution into a 1000 mL volumetric flask, adc
1/2 mL HNO3 and dilute to the mark with D.I1. water. Prepare frzsh every
month.

2. Standards (Prepare fresh daily.):

Concentration Volume of Dilute
of Standard Thallium Standard to
10.0 ug/L 1 mL of 1000 ug/L T} 100 mL
20.0 ug/L 2 mL of 1000 ug/L Ti . 100 mL
50.0 ug/L 5 mL of 1000 ug/L TI 100 mL

3. HpSOq (1%): Add 5.0 mL of concentrated HpSO4 to 400 mL D.1. wzler.
Dilute to 500 mL.

1. Samples must be diluted to obtain concentrations within ths optirum
concentration range.

2. Standards are to be prepared in the same acid concentrations as the
samples being analyzed.

3. 1% HpSO4 is added as a matrix modifier.
4. The use of background correction is required.

Procedure: For the analysis procedure, refer to the Atomic Adsorption
Spectrometry, Furnace - Direct Injection section of this rznual.

For the use of the concentration mode, use the 10.0, 20.0 and 50.0
standards and follow the procedure for analyzing in the
concentration mode.

[METCONT]
T1Fud00C3-2
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Quality Control:

1. Establish a standard curve with the standards listed abcve plus

c

blank. Record the absorbance check standard in the absortance crzck
book. The absorbances should remain consistent from run to run. If
not, necessary troubleshooting must be performed before continuinc

(check wavelength, furnace alignment, lamp alignment, graphite tuts
etc.).

2. A quality control calibration standard and a blank are to bs analyzs<d,
initially and after every 10 samples. If less than 10 semples ars
analyzed, a calibration standard and blank are still required. Tnrs
last samples analyzed in the run are to be the calibration standzrc
and blank. These standards must be within the acceptable rangss cr
the samples run after the last acceptable check standard zre teo E:z

reanalyzed.

3. Analyze a standard at, or less than, the contract required dstecticn

limit after the initial calibration verification and blank.

4. Duplicate and spike a minimum of 1 out of 10 samples. If less then
10 samples are analyzed, a duplicate and spike are still requirsc.
Spike recoveries and duplicate results are to be within ccceptetls

ranges, or data must be flagged appropriately.

+

5. For every sample analyzed, an analytical spike (at the bencr) mu
run to verify that standard additions are not required. Criteri
standard additions is:

a. If the spike recovery is within 85 - 115%, standarc accizions z-
not required.

b. If the spike recovery is outside 85 - 115%, standard additions &r
required. (See Furnace Decision Tree for more detail.)

6. An EPA reference standard will be anal,.ad with each analysis.
Calculations:
1. Calculate using instrument concentration mode, or

2. For method of standard additions calculate using linear regression.

[rff-metcont-274]
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Effective Dats L/'/X—?L
VANADIUM-VARIAN 400

Method: AA - Furnace; Direct Injection

Reference: EPA 1984, Method 286.2

"Analytical Methods for Zeeman Graphite Tube Atcmizers",

Varian, 1986

Contact Laboratory Program, "Statement of Work"

Detection Limit: 0.002 mg/L

Optimum Concentration Range:

Instrument Conditjons:

0.002 - 0.050 mg/L

Instrument Mode: Absorbance
Calibration Mode: Concentration
Measurement Mode: Pezk Area
Lamp Current (mA): 10

S1it Width (nm): 0.2

S1it Height: Normal
Wavelength (nm): 318.5

Sample Introduction: Sampler Premixed
Time Constant: 0.05
Measurement Time (sec): 1.0
Replicates: 2

Background Correction: On

Maximum Absorbance: 1.80

FURNACE PARAMETERS

Time Gas Flow Rz24
Step  Temp (*C) (s32) (L/min)  Gas Type Co-~—znd
1 95 5.0 3.0 NORMAL K0
2 130 20.0 3.0 NORMAL KO
3 1400 10.0 3.0 NORMAL N
4 1400 10.0 3.0 NORMAL %)
5 1400 1.0 0.0 NORMAL O
6 2700 0.7 0.0 NORMAL YES
7 2700 2.0 0.0 NORMAL YES
8 2700 2.0 3.0 NORMAL O

[METCONT]
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Sample Volume: 20 ul

Standards to use for curve set-up: 10.0, 20.0, 50.0 ug/L.

Graphite Tube Type: Pyrolytic coated partition tube

Sample Handling: Acidify with nitric acid to pH <2. Analyze within & months.

Reagent Preparation: (Prepare fresh every 6 months unless otherwise noted.)

I.

Standard vanadium solution (1000 ug/L vanadium): Pipet 1.0 mL of the
1000 ppm stock vanadium solution into a 1000 mL volumetric flask, add
1/2 mL HNO3 and dilute to the mark with deionized water. Prepare
fresh daily.

Standards: (Prepare fresh daily.)

Concentration Volume of Dilutz
of Standard Vanadium Standard to
10.0 ug/L 1.0 mL of 1000 ug/L V 100 mL
20.0 ug/L 2.0 mL of 1000 ug/L V 100 mL
50.0 ug/L 5.0 mL of 1000 ug/L V 100 mL

concentration range.

Standards are to be prepared in the same acid concentraticns as the
samples being analyzed.

The use of background correction is required.
The use of halide acids should be avoided.

Vanadium is a refactory metal, extra care should be taken that sample
is not boiled during the digestion (vanadium is easily lost).

Procedure: For the analysis procedure, refer to the Atomic F>2sorpticn

Spectrometry, Furnace - Direct Aspiration section of this manual.

For the use of concentration mode, use the 10.0, 20.C znd 50.C
standards and follow the procedure for using the concentration
mode.

Quality Control:

1.

Establish a standard curve with the standards listed above plus e
blank. Record the absorbance check standard in the absorbznce chsck
book. The absorbances should remain consistent from run tc run. If
not, necessary troubleshooting must be performed before continuing
(check wavelength, flame head alignment, lamp alignment, etc.)

[METCONT)
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A quality control calibration standard of 20.0 ug/L and a blank are to
be analyzed, initially and after every 10 samples. If less than 10
samples are analyzed, a calibration standard and blank &rs siiil
required. The last samples analyzed in the run are tc bes thsz
calibration standard and blank. These standards must be within the
acceptable ranges or the samples run after the last acceptable chsck
standard are to be reanalyzed.

3. Analyze a standard at, or less than, the contract required dstecticn
limit after the initial calibration verification and blank.

4. Duplicate and spike a minimum of 1 out of 10 samples. If less than
10 samples are analyzed, a duplicate and spike are still requirzd.
Spike recoveries and duplicate results are to be within zcceptedls
ranges, or data must be flagged appropriately.

5. For every sample analyzed, an analytical spike (at the bench) must be
run to verify that standard additions are not required. C(riteria for
- standard additions is:

a. If the spike recovery is within 85 - 115%, standard additions are
not required.
b. If the spike recovery is outside 85 - 115%, standard additions are

required. (See Furnace Decision Tree for more detail.)

6. An EPA reference sample will be analyzed with each analysis.

Calculations:
1. Calculate using instrument concentration mode, or

2. For method of standard additions calculate using linear regression.

[rff-metcont-272]
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Effective Date: 3— 1490

ATOMIC ABSORPTION SPECTROMETRY
FLAME - DIRECT ASPIRATION

Scope and Application: Metals in solution can be readily analyzed by Atomic

Absorption Spectrometry using either flame or furnace
techniques. The flame-direct aspiration can be uszd
for most metals but is generally not as sensitive &s
the furnace method. Both the air-acetylene znd
nitrous oxide-acetylene flame techniques are described
in this operating procedure as well as the usz of
emission spectroscopy.

Method: Flame; direct aspiration

Reference: EPA 1984, Section 200

"Analytical Methods for Flame Spectrophotometry”, Varian, 1979
Spectr AA - 10/20 Operation Manual, Varian

Sample Handling: Acidify with concentrated nitric acid to pH<2. Drinking
waters and filtered groundwater free of particulate matter
and organics may be analyzed directly, while wastewzters,
leachates, solids, etc. must be digested prior to znalysis
(refer to appropriate digestion procedures). Samples must
be analyzed within 6 months from sampling date.

Reagents and Apparatus:

Varian Spectr AA-20

Stock and standard metal solutions
class A volumeiric glassware
Instra-analyzed nitric acid
Deionized (D.I.) water

Hollow cathode element lamps
Disposable 10 mL beakers
Eppendorf 100-1000 ul pipetter
Oxford 5 or 10 ml pipetter

10. Acetylene gas

11. Air supply

12. Nitrous oxide gas

13. Air-acetylene burner head or nitrous oxide-acetylene burner head

WSO W —
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Setup:

1. Power on instrument. The computer will automatically start with a
memory check. When the first screen appears, it is ready to operate.
Note: Allow instrument a 1/2 hour warm up period for electronic and

optical components to achieve thermal equilibrium before
beginning analysis.

2. Power on printer. Check the paper supply.

3. Install the desired element lamp in the lamp turret by depressing the
middle white button behind the socket, inserting the lamp, &rd
releasing the button. Ensure that the lamp is secure and that the
connections are fitting properly.

Note: ATlow Tamp a 10-15 minute warm up period before beginning
analysis.
Procedure:

This procedure will outline an analysis as it would be run following
the instructions given on sequential computer screens. Note: Any
time during setup the "Index" key can be used to go to any screen in
the software.

Soft key selections allow the operator to develop program, rmcdify
program, or automatic run. The typical analysis will be rur by
selecting "Automatic Run."

Note: After completing required information on the present scresn
use the soft keys to call up the next screen.

"Sequence Selection". This screen lists the programs on file. Use
the "Clear Sequence" soft key to erase the last sequence useZ, tyge
in the number correspornding to the program desired, and press
"Sequence Selection" soft key. This will automatically reczll the
program.

"Sequence Control". The screen is used for autosampler control only.
Go to next screen by pressing "Report Format" soft key.

Use cursor arrows and numeric keys to enter operator and dats. The
"Home" key is used to change entries of other parameters.

[INORGSOP] SPECTR20C1-2



"Sample Labels". Use the cursor arrows and numeric keys to enter
labels.

Note: Sample labels will only be printed if the automatic run is
used.

"Optimization". This screen is used to optimize wavelength and lamp
position.

a. Ensure lamp is located correctly and is on (lamp is automatically
turned on when program is called up).

b. Select proper sTit width.

c. Release brake ("off") and set approximate wavelength. Set brake
("on") and fine-tune the wavelength to achieve maximum intensity
on HC1 bar graph. "Rescale" (soft key) as often as necessary to
keep graph on scale.

d. Optimize lamp position by adjusting the adjusting screws on back
of the lamp socket. Adjust for maximum intensity on the bar
graph. "Rescale" as often as necessary.

e. If background is used, adjust maximum intensity on backcround bar
graph by 2 set screws on the background corrector housing. Set
attenuator ("In" or "Out") if necessary. "Rescale" if
necessary.

f. Record the photomultiplier voltage in the instrument log book. A
constantly increasing voltage over time is evidence of dacreasing
efficiency of the element lamp. Monitor this voltage to
determine when element lamps should be replaced.

Note: HC1 and background lamp intensities should match as clesely as
possible. The attenuator will cut down background intensity.
A lower lamp current will lower its intensity.

Flame Ignition

a. Turn on compressed air to 50 psi (35-65 psi)

b. Turn on acetylene tank, pressure should be 7-15 psi.

¢. Turn on nitrous oxide tank (if necessary - the proper burner head

must be in place for ignition to occur). Tank pressure should bs
50 psi (35-65 psi).

[ INORGSOP] SPECTR20C1-3
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d.

Press "Ignite" key and hold down until flame ignites.

Note: Let burner head warm to equilibrium before analysis; 5 to

10 minutes for an air-acetylene flame, 10 to 15 minutes for a
nitrous oxide-acetylene flame.

8. Signal Optimization

Press "Signal Optimization" soft key on optimization screen.

Adjust burner head using 2 adjusting screws and rotation lever
for maximum intensity while aspirating a high standard.

Adjust the nebulizer/glass bead by slowly turning the screw
directly below the nebulizer.

9. Flame Emission Procedures

a.

e.

f.

In this method, no element lamp or background correction is usad.
Burner head position and wavelength are optimized while
aspirating the highest working standard.

Tur? the burner head full right or left (approximately 300
angle).

Select optimization screen.
Adjust wavelength for maximum intensity.
Press "Emission Setup" soft key.

Continue with automatic/non-auto run.

10. Automatic Run (no autosampler)

Note: Only pre-existing programs can be used.

d.

[ INORGSOP]

Press "Start" key to initialize run. Once a run is started, it
can be paused by pressing the "Stop" key, but none of ths progranm
parameters can be changed.

Press "Instrument Zero" key after program has been recalled to
establish a zero instrument baseline.

Aspirate standards or sample and press "Read". The instrument

will display the std #/sample # on the top of the screen, along
with the absorbance.

SPECTR20C1-4
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d.

e.

f.

The "Previous Sample”/"Next Sample" soft keys can be used to
repeat a specific analysis or move ahead in the sample order,
“s?]ution type" can be used to restandardize by starting at
"blank".

If more than 66 samples and standards are to be run, acdd them at
the end of the run and depress "Previous Sample" key for each
sample. Since the sample Tabels cannot be changed, leave the
last few labels blank on the sample labels page, and write then
in when the run is completed.

Press "Stop" key to pause or end the analysis.

11. Non-automatic Run

[+¥

(o]

Note: A modified or newly developed program can be run in this
mode, as well as a pre-existing program.

Set up instrument according to previous instruction. Note thet
the sample labels and report format cannot be printed in this
mode. '

Advance to "Standards" screen by use of soft key on optimization
screen or through the "index".

Aspirate standards/samples and press "Read" key as in the
automatic run.

This mode is not limited to the samples. As no labels zre
printed, these must be written onto the printout by hanc.

12. Instrument Shut Down

[ INORGSOP]

Turn off flame ("Flame Off" key).
turn off all gases.

Recall program #10 or # (Emission programs), so that no lamp is
turned on unnecessarily when the instrument is not turned on.

Turn off printer.

Turn off instrument.

SPECTR20C1-5
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Effective Date_ \~29-90

POTASSIUM - VARIAN 20

Method: Flame Emission: Direct Aspiration
Reference: "Analytical Methods for Flame Spectrophometry, Varian 197¢.

Detection Limit: 0.10 mg/L

Optimum Concentration Rapge: 0.10 - 5.00 mg/L

Sample Handling: Acidify with nitric acid to pH <2. Drinking waters &nd
filtered groundwater free of particulate matter and organics
may be analyzed directly, while wastewaters, leachatzs,

solids, etc. must be digested prior to analysis (refsr to
appropriate digestion procedures). Analyze within € months.

Instrument Conditions:

1. Instrument mode: Emission
Wavelength: 766.5 nm
S1it Width: 1.0

S WM

Fuel: Acetylene

5. Oxidant: Air

6. Type of flame: Oxidizing, lean, blue

7. Standards to use for gurve set-up: 0.50, 1.00, 2.00, 5.00 mg/L.

Reagent Preparation: (Prepare fresh every 6 months unless otherwise noted.)

1. Standard Potassium Solution (100 mg/L Potassium): Pipet 10 mL of the
1000 ppm stock potassium solution into a 100 mL volumetric flask, add
1/2 mL HNO3, and dilute to the mark with D.I. water.

2. Standards (Prepare fresh daily.):

Concentration Volume of Dilute
of Standard Potassium Standard to
0.50 mg/L 0.5 mL of 100 mg/L 100 mL
1.00 mg/L 1  mlL of 100 mg/L 100 mL
2.00 mg/L 2 mL of 100 mg/L 100 mL
5.00 mg/L 5 mb of 100 mg/L 100 mL

1. Samples must be diluted to obtain concentrations within the optimum
concentration range.

[VARIAN]
K20C2-1
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Standards are to be prepared in the same acid concentrations &s the
samples being analyzed.

Procedure: For the analysis procedure, refer to the Atomic Absorpticn

Spectrometry, Flame - Direct Aspiration section of this mznual.

If potassium is to be analyzed in concentration mode, use the 1.00
and 5.00 standards and follow the procedure for analyzing in the
concentration mode.

Quality Control:

I.

4.

Establish a standard curve with the standards listed above plus a
blank. Record the absorbance check standard in the absorbance check
book. The emission readings should remain consistent from run to run.
If not, necessary troubleshooting must be performed before corzinuing
(check wavelength, flame head alignment, etc.).

A quality control calibration standard of 1.00 mg/L and a blank are to
be analyzed, initially and after every 10 samples. If less then 10
samples are analyzed, a calibration standard and blank are still
required. The last samples analyzed in the run are to be the
calibration standard and blank. These standards must be within the
acceptable ranges or the samples run after the last acceptable check
standard are to be reanalyzed.

Duplicate and spike a minimum of 1 out of 10 samples. If less than
10 samples are analyzed, a duplicate and spike are still requirzd.

Spike recoveries and duplicate results are to be within acceptecle

ranges, or data must be flagged appropriately.

An EPA reference sample will be analyzed with each analysis.

Calculations:

1. Plot concentrations vs. absorbance on graph. Determine unknowns usirg
graph, or
2. Calculate using linear regression, or
3. Calculate using the concentration mode.
[VARIAN]
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Effective Date 1"29-90

SCDIUM - VARIAN 20

Method: Flame Emission: Direct Aspiration
Reference: "Analytical Methods for Flame Spectrophotometry", Varian, 1975
Contract Laboratory Program, "Statement of Work".

Detecfion Limit: 1.0 mg/L

Optimum Concentration Range: 1.0 - 100 mg/L

Sample Handling: Acidify with nitric acid to pH <2. Drinking waters and
filtered groundwater free of particulate matter and orgenics
may be analyzed directly, while wastewaters, leachates,
solids, etc. must be digested prior to analysis (refer to
appropriate digestion procedures). Analyze within 6 months.

Instrument Conditions:

1. Set signal to emission. (No lamp is required.)
Wavelength: 589.0 nm
STit Width: 0.2 Normal

HwWwN

Fuel: Acetylene
5. Oxidant: Air
Type of flame: Oxidizing, lean, blue

7. Standards to use for curve set-up: 1.0, 5.0, 10.0, 25.0, 50.0, 75.C,
"N .0 mg/L.

Reagent Preparation: (Prepare fresh every 6 months unless otherwise notecZ.)

1. Standard Sodium Solution (100 mg/L Sodium): Pipet 10 mL of the
1000 ppm stock sodium solution into a 100 mL volumetric flask, add
1/2 mL HNO3, and dilute to the mark with D.I. water.

2. Standards (Prepare fresh daily.):

Concentration Volume of Dilute
of Standard Sodium Standard to
1.0 mg/L 1 mL of 100 mg/L Na 100 mL
5.0 mg/L 5 mL of 100 mg/L Na 100 mL
10.0 mg/L 1 mL of 1000 mg/L Na 100 mL
25.0 mg/L 2.5 mL of 1000 mg/L Na 100 mL
50.0 mg/L 5 mL of 1000 mg/L Na 100 mL
75.0 mg/L 7.5 mL of 1000 mg/L Na 100 mL
100.0 mg/L 10 mL of 1000 mg/L Na 100 mL

[VARIAN]
Na20C1-1
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Samples must be diluted to obtain concentrations within the optimum
concentration range.

Standards are to be prepared in the same acid concentrations as the
samples being analyzed.

Procedure: For the analysis procedure, refer to the Atomic Absorption

Spectrometry, Flame - Direct Aspiration section of this manual but
make the following changes:

1. Turn the burner head counter clockwise as far as it will go
(approximately a 45° angle).

Quality Control:

V4

1.

2.

4.

Establish a standard curve with the standards listed above plus a
blank. Record the absorbance check standard in the absorbance check
book. The emission readings should remain consistent from run to run.
If not, necessary troubleshooting must be performed before continuing
(check wavelength, flame head alignment, etc.).

A quality control calibration standard of 25.0 mg/L and a blank are to
be analyzed, initially and after every 10 samples. If less than 10
samples are analyzed, a calibration standard and blank are still
required. The last samples analyzed in the run are to be the
calibration standard and blank. These standards must be within the
acceptable ranges or the samples run after the last acceptable check
standard are to be reanalyzed.

Duplicate and spike a minimum of 1 out of 10 samples. If less than
10 samples are analyzed, a duplicate and spike are still required.

Spike recoveries and duplicate results are to be within acceptable

ranges, or data must be flagged appropriately.

An EPA reference sample will be analyzed with each analysis.

Calculations:

1. Plot concentrations vs. absorbance on graph. Determine unknowns using
graph.
[VARIAN]
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Effective Date: 3-1(-9D

MERCURY DIGESTION
Liquid Samples

Scope and Application: This mercury digestion method is applicable to

Method:

drinking, surface, groundwater, domestic, and
industrial wastewaters.

Nitric/sulfuric acid digestion

Reference: EPA 1983, Method 245.1

Sample Handling: Preserve with concentrated HNO3 to pH <2. Analyze within 28

days of sampling.

Reagents and Apparatus:

[y

—_OQWOOSNOYOT B WM

Water bath set @ 95°C

BOD bottles; 300 mL

Class A volumetric glassware
Instra-analyzed sulfuric acid
Instra-analyzed nitric acid
Potassium persulfate

Potassium permanganate

Sodium chloride

Hydroxylamine hydrochloride solution
Various Class A volumetric pipettes
Mercury stock and standard solutions

Reagent Preparation: (Prepare fresh every 6 months, unless otherwise noted.)

1. Sodium chloride-hydrdoxylamine hydrochloride solution: In a 1000m]
volumetric flask dissolve 120.0 g of sodium chloride and 120.0 g of
hydroxylamine hydrochloride in D.I. water, dilute to 1 liter.

2. Potassium permanganate (5% solution, w/v): In a 1000ml volumetric
flask dissolve 50.0 g of potassium permanganate in D.I. water, dilute
to 1 liter.

3. Potassium persulfate (5% solution, w/v): In a 1000m1 volumetric flask
dissolve 50.0 g of potassium persulfate in D.I. water, dilute to 1
liter.

4. Intermediate mercury standard (10.0 ma/L): Transfer 1.0 mL stock
mercury (1000 mg/L) solution, plus 0.5 mL nitric acid, into a 100 mL
volumetric flask and dilute to the mark with D.I. water. Prepare fresh
daily!

5. VWorking mercury standard (0.100 ma/L): Transfer 1.0 mL of the
10.0 mg/L intermediate standard, plus 0.5 mL nitric acid, into a 100 mL
volumetric flask and dilute to the mark with D.I. water. Prepare fresh
daily!

[ INORGSOP]
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1. The mercury standards are volatile and unstable. Standards must t=
prepared daily.

2. Because of the toxic nature of mercury vapor, precaution must be tzken
to avoid inhalation. Vent the mercury vapor into an exhaust hood or
pass the vapor through an absorbing media.

3. Hydroxylamine sulfate may be used rather than hydroxylamine
hydrochloride.

4. All blanks, standards, and samples must be carried through the
digestion procedure.

5. Interferences:

a. Potassium permanganate is added to eliminate interferences from
sulfide. Concentrations as high as 20 mg/L sulfide as sodium
sulfide do not interfere.

b. Copper has also been reported to interfere; however, copper
concentrations as high as 10 mg/L have no effect on recovery of
mercury from spiked samples. '

c. Seawaters, brines, and industrial effluents, high in chlorides,
will require additional potassium permanganate. Care must be taken
to ensure that the same amount of potassium permanganate is acded
to all samples, blanks, and standards so total volume remains

constant.
~ Procedure:
e A1l glassware is to be washed with soap and water, rinsed with tap
- water, acid rinsed with 10% HNO3, and final . .nsed with D.I. water.

A. Standard Preparation

1. The standard curve is to consist of the following standards:

Standard
Concentration

0.00 ug/L
0.50 ug/L
1.00 ug/L
5.00 ug/L
10.0 ug/L

[ INORGSOP]
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Pipet 0, 0.5, 1.0, 5.0, and 10.0 mL aliquots of 0.10 mg/L working stock
mercury solution to 300 mL BOD bottles.

Add D.I. water to bring volume to 100 mL and continue with the
digestion procedure.

Transfer 100 mL, or an aliquot diluted to 100 mL, to a 300 mL BOD

To Spike: Pipette 1.0 mL of 0.10 mg/L mercury standard into the sample

Add 5 mL conc. sulfuric acid and 2.5 mL conc. nitric acid to each

Add 15 mL potassium permanganate solution to each bottle, mix by
swirling. Allow to stand for at least 15 minutes. If the bottle does
not remain purple in color, additional potassium permanganate is
required. Equal volumes of potassium permanganate must be added to all

Add 8 mL of potassium persulfate solution to each bottle and heat for 2
hours in a water bath maintained at 95°C. Check the bottles
periodically throughout the 2 hours to insure the samples remain
purple. Add additional potassium permanganate, if needed, to all
bottles in the digestion set.

B. Sample Preparation:
1.
bottle.
bottle.
C. Digestion:
1.
bottle. Mix by swirling.
2.
bottles.
3.
4.

Cool to room temperature.

Samples are now ready for analysis using the AA-cold vapor procedure.

Quality Control:

1.

Refer to the cold vapor SOP for quality control requirements.

[ INORGSOP]
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JOTAL MERCURY - AUTOMATED

Scope and Ap

Method: Aut

Reference:

&
o

oy

fwlle

o
v
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plication: This method is applicablg to digested drinking,
surface, groundwater, domestic, and industrial
wastewaters, soils, and sediments. All samples must
be digested prior to analysis.

omated Cold Vapor

EPA 1983, Method 245.1

SW846, 1982, Method 7471

"Vapor generation Accessory Operation Manual", Varian, 1984
"Statement of Work for Inorganic Analysis, No. 788", EPA 1989

Detection Limits: 0.20 ug/L

Optimum Range: 0.20-10.0 ug/L

Sample Handl

ing: Samples should be capped after digestion.

Reagents and

Apparatus:

Varia
Varia
Varia

Hydro
Stann
Hydro
Mercu
Tygon
Whatm

OWOOSNO U WRN =
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Reagent Prep

n SpectrAA20
n VGA-76 (cold vapor generator)
n PSC-56 (autosampler)

Sodium chloride

xylamine hydrochloride

ous chloride

chloric acid

ry lamp

tubing

an #4 filter paper or eguivalent

aration: (Prepare fresh every 6 months, unless otherwise noted.)

chloric acid (20% v/v): Add 100 mL of conc. HCI to 200 mL D.I.

1. Hydro
water
HOOD!

2. Stann

in a 500 mL volumetric flask, dilute to 500 mL. PREPARE IN THE

ous chloride (25% w/v): Dissolve 125.0 g stannous chloride in 500

mL of

20% HCL. Prepare fresh every month.

3. Sodium chloride-hydroxylamine hydrochloride solution: Dissolve 120.0 g

of so
water

[ INORGSOP]

dium chloride and 120.0 g of hydroxylamine hydrochloride in D.I.
, dilute to 1 liter.

HGAC-1
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Bc.ause of the toxic nature of mercury vapor, precaution must be taken

to avoid inhalation. Vent the mercury vapor into an exhaust hood or
pass the vapor through an absorbing media.

A 10% solution of stannous sulfate may be substituted for stannous

. chloride.

Hydroxylamine sulfate may be used rather than hydroxylamine
hydrochloride.

Interferences:

a. Potassium permanganate is added to eliminate interferences from
sulfide. Concentrations as high as 20 mg/L sulfide as sodium
sulfide do not interfere.

b. Copper has also been reported to interfere; however, copper
concentrations as high as 10 mg/L have no effect on recovery of
mercury from spiked samples.

c. Seawaters, brines, and industrial effluents, high in chlorides,
will require additional potassium permanganate. during the

oxidation step, chlorides are converted to free chlorine which also

absorbs at the same wavelength as mercury.

d. Certain volatile organic materials that absorb at this wavelength
may also cause an interference. A preliminary run without reagents

can determine if this type of interference is present.

Care must be taken to ensure that free chlorine is absent before the

mercury is reduced and swept into the cell. This may be accomplished

by leaving digested mercury samples uncapped in the hood for
approximately 30 minutes after the additon of the sodium chloride
hydroxylamine solution, or allowing a prepared autosampler tray to
stand 10-20 minutes before starting an automated analytical run.

If particulates remaining in the digested sample cause obstructions in

the autosampler tubing, samples can be filtered through Whatman #4
filter paper, or its equivalent, after excess permanganate has been
reduced.

[ INORGSOP]
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Procedure:

For instrument set-up procedures, refer to the Atomic Absorption
Spectrometry, Flame section of this manual.

For concentration mode, use 0.5, 1.0, 5.0 and 10.0 ug/L standards to
calibrate the instrument.

Instrdment Conditions:

Instrument Mode: Absorbance
Calibration Mode: Concentration
Measurement Mode: Integration
Lamp Position: 1

Lamp Current (mA): 4

STit Width (nm): 0.5
Wavelength (nm): 253.7
Flame: Air only
Sample Introduction: Auto Normal
Delay Time: 60

Time Constant: 0.05
Measurement Time (sec): 3.0
Replicates: 3
Background Correction: On

Air Flow: 0.00

Rinse Rate: 1

Rinse Time: 5.0
Recalibration Rate: 0

Reslope Rate: 0

.,A. Cold Vapor System Set-up:
~7 1. Insert quartz cell in burner chamber. (Attaches to the air/acetylene
- burner head.)

2. Visually align cell, checking light path with a white card or paper.

3. Select "Optimization" page and adjust cell for maximum signal.

4. Replace pump tubing on vapor generator.

5. Fill reagent bottles with D.I. water and 25% SnCl (stannous chlorice)
solution as labelled.

B. Sample Analysis:

1. Prior to analysis, add 6 mL of the sodium chloride-hydroxylamine
solution to each bottle to reduce the excess permanganate. Additional
sodium chloride-hydroxylamine may be needed to discharge the purple
color; equal volumes must be added te all bottles in the digestion set.

[ INORGSOP)
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10.

Pour approximately 12 mlL of samples, standards, and blanks into sample
tubes and arrange on the autosampler.

Turn on argon supply (46 psi recommended).

Turn on autosampler power.

.. Turn on vapor generator power (peristaltic pump will run continuously

while power is on. Check reagent levels periodically during long
runs).

Allow pump to operate for 3 to 4 minutes to stabilize flow rates.
Start automatic run.

Run will stop automatically after it is completed. Press "stop" to
release computer.

Pull tubing ends out of reagents and let pump empty the lines. Power
off pump and release pump tubing. Turn off argon supply.

Power off autosampler, printer and AA if done with analyses for the
day.

Quality Control:

1.

Establish a standard curve with the standards listed above plus a
blank. Record the absorbance check standard in the absorbance check
book. The absorbances should remain consistent from run to run. If
not, necessary troubleshooting must be performed before continuing
(check wavelength, tubing, lamp alignment, pump, etc.)

A quality control calibration check standard of 5.0 ug/L and a blank
are to be analyzed initially and, at a minimum, after every 10 samples.
" less than 10 -.  “2s are analyzed, a check standard and a blank are
still required. The last samples analyzed in the run are to be the
check standard and blank. These standards must be within acceptable
ranges (80-120%) or the samples run after the last acceptable check
standard are to be reanalyzed. '

Duplicate and spike a minimum of 1 out of 10 samples. If less than 10
samples are analyzed, a duplicate and spike are still required. Spike
recoveries and duplicate results are to be within acceptable ranges or
the data will be flagged appropriately.

An EPA or ERA reference standard will be analyzed with each analytical
run. The reference standard must be within acceptable limits before
any samples are analyzed.

[ INORGSOP]
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Calculation:

1. Calculate using the concentration mode, or

2. Calculate using linear regression.

[ INORGSOP]
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Effective:

INDUCTIVELY COUPLED PLASMA - ATOMIC EMISSION SPECTROMETRIC METHOD

Scope and Application: Metals in solution can be readily analyzed by atomic emission
using an inductively coupled plasma. Dissolved metals are
determined in filtered and acidified samples. Total and dissolved
metals are determined after appropriate digestion procedures are
performed. Appropriate steps must be taken in all analyses to
ensure that potential interferences are taken into account. This is
especially true when high dissolved solids are present.

Method: Inductively coupled plasma - atomic emission.

Reference:  “Inductively Coupled Plasma - Atomic Emission Spectrometric Method of
Trace Elements Analysis of Water and Waste”, Method 200.7, EPA 1984.

“Inductively Coupled Plasma - Atomic Emission Spectroscopy”, Method 6010,
SW-846, September, 1986.

“Statement of Work for Inorganic Analysis”, SOW No. 788, EPA 1988.
“Instructions: Plasma 40 Emission Spectrometer”, Perkin-Elmer, 1987.
Sample Handling: Acidify samples with concentrated nitric acid to pH <2. All samples

including drinking water and clean groundwaters, must be digested prior
to analysis. All samples must be analyzed within 6 months of sampling

date.
~ Reagents and Apparatus:
1. Plasma 40 Perkin-Elmer ICP Spectrometer with Background Correction
2. Argon (liquid: “high purity” or gaseous: “prepurified” grade)
3. Stock and intermediate metal standard solutions
4. EPA and ERA reference standard solutions
S.  Nitric acid, conc. (Instra-analyzed or equivalent grade)
6. Hydrochloric acid, conc. (Instra-analyzed or equivalent grade)
7. Class A volumetric glassware
8. Deionized water
9. Disposable 15 mL centrifuge tubes
10. 100 uL Eppendorf pipetter
11. 5 or 10 mL Oxford pipetter
12. Internal Standard - Yttrium or Scandium
13. IBM XT Computer
14. Epson 800 printer

[INORGSOP-469] ICPC1-1
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Procedure:
Instrument Set-Up Procedure for Plasma 40:
1. Turn ON power switch if necessary. (Routinely left ON throughout week). Allow 2
hours for RF generator to warm up and electronic and optical components to
achieve thermal equilibrium.

2. Perform daily maintenance as specified in Maintenance Procedures: check pump,
pump tubing, and nebulizer tips.

3. Turn argon ON at tank. The first three indicator lights on the ICP (Power, RF
ready, Interlock) should be lit.

4. Lock pump tubing in place, raise torch to the “ignite” position, and press “RF
on”.

5. Ignite plasma and lower torch to the run position (the injector tip should be even
with the bottom of the lowest RF coil).

6. Turn on pump and, aspirating rinse water®, allow plasma to stabilize 30 to 40
minutes before starting analysis.

* Rinse water should be D.I. water with a small amount of liquid detergent (such as
Liquinox or Whisk) added to improve wetting of tubing and spray chamber.
Approximately 1-2 mL of soap per 500 mL water should be sufficient.

Computer Start-Up Procedure:

1. Turn computer and printer power on. (The computer will automatically start with a
memory check).

2. When the prompt appears type: Date <Return>. Following the displayed
directions enter current date. Next type: Tinic <Return> and enter current time.

3. Type: CD Plasma40 <Return> to enter the Plasmad40 directory. Then type: icp
<Return> to load software (approximately 10-15 sec).

4, Perform a BEC check as specified in Maintenance Procedures. The BEC value must
be within the specified range before any analysis is done.

Sample Analysis:
1. Before starting analysis, for each element to be analyzed:
a.  Select the Specirum mode of the appropriate element file.

b.  Analyze a single element standard at approximately 2-10X the IDL.

[INORGSOP-4069] ICPC1-2
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c.  Analyze the ICS AB solution.
d.  Analyze 1-3 samples representatives of the digestion set.

e. Compare the displayed spectra to check for spectral interferences. Reset
background correction points as needed. If there are overlapping peaks or
other spectral interferences present, an alternate wavelength or interelement
correction must be used. (See table for common spectral interferences.)

Select Method mode, and retrieve desired method panel from Library or create a
new panel using existing element files. Standard conditions are 25 second read
delay, 2 replicates per sample, and report format #2. An internal standard (usuallv
yttrium) must be included in any method. Background correction points are already
included in each element file.

Add yttrium stock solution (1000 mg/L) as an internal standard to all standards,
blanks, and samples in a ratio of 0.1 mL yttrium stock to 10 mL sample. This allows
automatic correction for matrix differences in viscosity, surface tension, etc. If the
auto sampler is to be used, samples can be pipetted directly into 15 mL centrifuge
tubes. Otherwise mix sample and yttrium in small disposable beakers.

If auto sampler is to be used, position #1 is the high calibration standard, position
#2 1s the low calibration standard and position #3 is the calibration blank.
Additional calibration standards may be required for some elements.

Press F6 to start a manual run or F5 to start an automated run. If running manually,
the sample ID number may be tvped in before pressing < Return>.

Computer Shut-Down Procedure:

1.

When analysis is complete press “ESC”. The message “Do you wish to quit
method?” should appear.

Type: Y <Return>. The message “Type ICP to load software” should appear.
Turn off computer power switch.
Turn off printer.

Caution: Never turn off computer power while still using ICP software. This can
cause partial loss of files and other errors.

Instrument Shut-Down Procedure;

1.

2.

Aspirate a dilute nitric acid solution (20-509¢) for 1 to 2 minutes to clean sample
introduction system.

Aspirate DI water for 5 minutes to rinse system thoroughly.

[INORGSOP-469] ICPC1-3
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AUTOANALYZER

Scope and Application: Ions can be readily analyzed by a flow-injection
.autoanalyzer. The flow injection design gives the
system excellent washout characteristics, to prevent
carry over and cross contamination. The autoanalyzer
is generally more sensitive and accurate than the
manual wet-chemistry techniques.

Method: Flow injection

References: Lachat Instruments, 1986.

Sample Handling: See separate SOP’'s for requirements.

Reagents and Apparatus:

Lachat 3-channel autoanalyzer
Stock and standard ion solutions
Class A'volumetric flasks
Class A volumetric pipets
Milli-Q water

Required interference filters
Disposable 4 mL cups
Automatic sampler
Proportioning pump

Injection module

Colorimeters

Manifolds

Columns - if needed

Helium gas

Computer

Printer
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- ; Procedure:

A. Instrument Set-Up

1. Depress red power switch on power strip located behind the computer
terminal. This will turn on the computer, the screen, and the
printer.

2. Depress red power switch on rear power strip on Lachat system.

3. Select manifold and make appropriate hydraulic connections.

Hydraulic connections:

[C-AA-A]
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a. Use correct sample loop length to connect. Lines 1, 4.

b. Line 2 is carrier Tine.
c. Line3 goes to manifold.
d. Line 5 goes to waste container.
e. Line 6 comes from sample probe.

f. Connect manifold to flow through cell.

Tension levers should be up when pump tubing is inserted. Snap pump
tubing cartridges into place.

4.
5.

10.
11.
12.

13.

14.

Insert correct filter.

Pump Milli-Q water through lines for 5 minutes by depressing the
pump ON button. Check for leaks.

Computer - At the C> type in "quikcalc". This calls up the Lachat
software and puts you at the master menu. Press <enter>.

Put lines into reagents and/or degassed Milli-Q water.

Computer - Select "Load/Stop Background Method" on the master menu.
Press <enter>.

Select appropriate method. Press <enter>.
Printer should be set at FONT 0.
Pump reagents until a steady baseline is achieved.

When using a method with a column (SO4 or NO3), the column may be
inserted at this point. See method SOP’s for more details.

For each analytical channel, adjust zern knob so that the haseline
is near the bottom of the screen (between .000 - .030).

Adjust gain while injecting top standard.
a. Place autosampler probe into the highest standard bottle.

b. After 20-30 seconds, press cycle button on front panel so that
LED light is red. This is the load position.

c. After 25 seconds (or less deﬁending on sample loop size), press

cycle button so that LED light is green. This is the inject
position.

LAAC-2
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15.

16.

17.

18.

d. Adjust gain knob on detector so that peak reading on the
colorimetric is 1.700-1.950.

e. Repeat until gain is properly adjusted.
f. Wipe probe and replace the autosampler probe into the sampler.

Select menu item by going into foreground. (Press and hold Alt
key, then press Esc key).

a. Select "Sample Tray Information and Start Analysis"” on master
menu. Press <enter>.

b. Press <enter> or type in sample tray reference number if it is
a tray which has already been typed in.

¢. Enter tray ID and operator. Check "Display Standards Position
in Tray" to insure the tray is set-up properly.

d. Select "Enter Sample ID’s". Press <enter>.

e. Type in sample information. Check standards will automatically
be placed in the tray information portion.

f. Press Esc once to return to menu.

Put tray with samg]es in appropriate cup locations on autosampler.
Position try to the cup containing standard A (usually #35 or so).
Select "Start Analysis." Press <enter>.

The second screen will ask if the tray has standards or not. If
you standardized the first tray of the run and all the check
standards are within QC ranges, recalibration for the next tray is
not necessary. Select appropriate option. Press <enter>.

Press Alt, Esc keys together, to get back to background to view the
calibratior neaks.

After calibration is complete:

- go into the foreground (Press Alt, Esc keys)

- select "display calibration graph" (Press <enter>)
- review the data

- return to the background (Press Alt, Esc keys)
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- press "G" for good calibration. Analysis will continue.

- press "R" for re-calibration. Remember to refill standard
cups and reposition sample tray before pressing “R"!

B. Instrument Shut-Down

1. Press Alt/Esc keys to get to the foreground. Select "Load/Stop
Background Method". Press <enter>. To question-"Stop background
(Y/N??" Press "Yes". Press Esc key to return to main menu.

If column is used, stop the pump and disconnect from manifold.

Pull lines from reagents into a wash beaker of D.I..

Pump D.I. through lines for 2-5 minutes.

Pump air through lines until manifold is dry.

Turn off pump.

~N O O s WM

Release tubing cartridges and lower tension Tevers. Release
tubing.

o]

Turn off main switch on rear power strip.
9. Empty and rinse waste containers, if necessary.

10. Perform back-up on current data files, once a week. (See
Section C)

11. Turn off the computer and printer.
C. Backing-up the Data Files
1. Exit to DOS
2. At C> Type: «cd‘\fialab\data Press <enter>

3. At C> Type: copy *.rpt a: Press <enter>
After everything is copied - remove disc.
4. At C> Type: del ** Press <enter>
5. Are you sure (Y/N)? Type: Y Press <enter>
6. At C> Type: cd\ Press <enter>
7. Turn off the red switch on the computer power strip to turn off the

computer, printer and screen.

[C-AA-A]
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Quikchem Calibration

QuikCalc II uses a calibration technique called multisegment linear
fitting which gives extensive flexibility to the user. It allows the
calibration curve to be defined in terms of individual linear segments
which can span each of several standards. Following processing of the
calibration standards, a correlation coefficient is calculated for each
segment with more than two standards or replicates. It provides
imﬁortant statistical information about each segment and gives the user
?' igh ?egree of confidence in the determined sample values. See

igure 1.
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Problem:

e sy

Negative peak

- ]
Reproduceable dip when valve
switches (before peak)

JL

Odd looking peaks

fi _. "\ -

Shifting baseline

I

Peak too early/late

U L

Peak cut off in window

[

‘ Reproduceable dip after peak
| LJ\.

Small intermittent peaks

1 1

Three basic areas of troubleshooting:

Cause:

. Contaminated carrier
. Bad or no SO4 column or sample

extremely high in hardness

. Samples high in oxidizing agents

. Bad color reagent
. Could also be valve turning artifact caused

by a highly colored reagent

. Index of refraction problem, matrix related

(usually acid or pH buffering)

. Also method interferences: high hardness

on SO4 method, oxidizing samples on
nitrate method

. Bad reagents

. Flow problem
. Precipitate build-up on SO4 manifold

tubing

. Usually flow problem
. Valve not set to an initial load position

state before starting run -

. Incorrect pump setting or other timing

problem

. Reagents exceeded-reagents improperly

prepared

. Standards incorrectly prepared

. Bad column

. Milli-Q or reagents not degassed properly

or adequately

. Waste line coil not installed (for the

methods which require it)

1. Fluidics (clogs, old pump tubing, crimp in manifold tubing)

2. Chemistry

3. Timing (not usually a problem afier initial development)

BLH/rff
[if-genpol-604]



Effective Date: }‘12'/0

TOTAL CYANIDE - AUTQANALYZER - (HEATED METHOD)

Scope and Application: This method is applicable to distilled groundwater,
drinking water, wastewater, sediments and soils. All
samples must be distilled prior to analysis with the
autoanalyzer. (Refer to SOP # CNDISC.)

Reference: EPA, 1983, Method 335.3
Lachat Instruments, 1986, Method 10-204-00-1-A
Standard Methods, 16th Edition, pages 337-338

_Instrument Detection Limit: 0.005 mg/L

“~~Optimum Concentration Range: 0.005 - 0.40 mg/L

— Sample Handling: Samples should be capped and refrigerated at 4°C after
distillation.

Instrument Conditions:

1. Pump speed: 35

2. Cycle period: 50 seconds

3. Load period: 20 seconds

4. Inject period: 15 seconds

5. Inject to start of peak period: 30 seconds
6. Inject to end of peak period: 78 seconds
7. Gain: 420

8. Zero: 350

9.

Interference filter: 570 mm

10. Sample loop: 150 c¢m (0.80 mm i.d.)

11. Standards for calibration: 0, 0.02, 0.04, 0.10, 0.20, 0.40 mg/L
12. Water Bath 45°C (Position A).

Reagent Preparation: (Prepare fresh every 6 months unless otherwise noted.)

1. Deqgassed Milli-Q-water - 2 options:

a. Boil Mil1i-Q water vigorously for 5 minutes. Cool and store in
cubitainer.

b. Bubble helium, using the fritted gas dispersion tube, through 20 L
Mil1i-Q water for 15-20 minutes. Store in cubitainer.

[ INORGSOP)
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Carrier - 0.25N NaOH:

In a1l Ll volumetric flask, dissolve 10.0 g NaOH in 900 mL DI water.
Li1lute to the mark and invert several times. Filter through 0.45
micron filter paper. Store in a plastic bottle.

Phosphate Buffer - 0.86M (pH 5.2):

In a 1L volumetric flask, dissolve 97.0 g KH2P04 in 800 mL degassed
MQ water. Add 8.1 mlL concentrated (85%) phosphoric acid. Dilute to
the mark with degassed MQ water and invert several times.

Chloramine-T Solution:

In a 500 m1 volumetric dissolve 2.0 g of chloramine-T in degassed
Mi11i-Q. Dilute to the mark and invert several times. Prepare fresh

weekly and store refrigerated.

Pyridine - Barbituric Acid Reagent:

In the fume hood, place 15.0 g barbituric acid in a 1 L beaker and add
100 mL of degassed MQ water, rinsing down the sides of the beaker to
wet the barbituric acid. Add 75 mL pyridine (CgHsN) while stirring
with stir bar. Mix until barbituric acid dissolves. Add 15 mL
concentrated HC1 and stir. Transfer to a 1 L volumetric flask, dilute
to the mark with degassed MQ water and invert several times.
Refrigerate. Prepare fresh every 2 months.

Stock Cyanide Solution (1000 mg/L):

Dissolve 0.6275 g KCN and 0.5 g KOH and dilute to 250 mL with D.I.
water in a volumetric flask. Prepare fresh every month. Refrigerate.
CAUTION: TOXIC!

Standard Cyanide Solution (5.0 mg/L):

Pipet 5 mL of stock cyanide solution into 1 L volumetric flask, add
approximately 500 mL DI water. Add 2 mL of 10N NaOH as a preservative
and dilute to volume with DI water. Prepare fresh daily.

Refrigerate.

[ INORGSOP]
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8. Cyanide Standards:
Prepare by pipetting the volumes noted below into 250 mL volumetric
flasks, adding 50 mL of 1.25N NaOH, and diluting to the mark with
degassed MQ water. (The 1.25N NaOH must be added - very important!)
Prepare fresh daily.
Concentration Letter _ Volume of 5 mg/L
of Standard Identifier working standard (ml)
0.00 mg/L A 0 mbL
0.02 mg/L B 1.0 mL
0.04 mg/L C 2.0 mL
0.10 mg/L D 5.0 mL
0.20 mg/L E 10 mL
0.40 mg/L F 20 mL
Note: Computer refers to standards by letter.
NOTES

1. This chemistry is temperature sensitive. The heated method reduces or
eliminates sensitivity drift due to temperature changes.

2. Use wasteline coil to help eliminate air spikes.

3. Any sample dilutions must be diluted with 0.25N NaOH, not water. You
may use the carrier or the zero standard for this.

4. Interferences are reduced or eliminated by the distillation procedure.
Cyanide analyses suffer from many interferences. See EPA and Standard
Methods references for detailed discussion. Information and
recommendations for the manual pyridine-barbituric acid color
development also apply to this automated method.

5. Samples must be diluted to obtain concentrations within the optimum
working range.

6. The gain and zero settings are guidelines and must be optimized each
day.

7. Color is an interference, dilute the sample and also manually spike
the dilution to confirm the quality of the result.

[INORGSOP]
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System Operation:

1.

Refer to "Auto Analyzer Operation Start-up Procedure" (IOP # LAA -
Section A).

Spikes will be distilled at a level of 0.10 mg/L. The calibration
check standard is 0.10 mg/L.

Analyze a calibration check standard, blank, and known reference
standard at the beginning of each run. A1l standards must be within
required control limits before any samples are analyzed.

Refer to Auto Analyzer shut-down procedure. (IOP # LAA - Section B).

Control:

.- Quality
R

Establish a standard curve with the standards listed above. The
derived concentrations for each calibration standard must read within
10% of the true value. The derived value for the blank must be less
than the instrument detection limit.

A quality control calibration standard (0.10 mg/L) and blank are to be
analyzed initially and at a minimum, after every 10 samples. If less
than 10 samples are analyzed, a calibration standard and blank are
still required. The last samples analyzed in the run are to be the
calibration standard and blank. These standards must be within the
acceptable ranges or the samples run after the last acceptable check
standard are to be reanalyzed.

Duplicate and spike a minimum of 1 out of 10 samples. If less than 10
samples are analyzed, a duplicate and spike are still required. Spike
recoveries and duplicates are to be within acceptable ranges or data
must be flagged appropriately. (These samples must be carried through
the distillation step.)

Calculations:

1. Calculate with Lachat QuikChem software, in the concentration mode,
using the IBM XT computer. Be sure to calculate any digestion
dilution into the final result.

[ INORGSOP]
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Effective Date /-29-9p

CYANIDE, TOTAL - DISTILLATION

Scope and Application: This method is applicable to the determination of
cyanide in drinking water, surface water, ground-
water, sludges, soils and industrial wastes.

Methods: Distillation, Automated Colorimetric

Reference: EPA 1983, Method 335.2

SW-846, Method 9010
Standard Methods, 16th Edition, Method 412

Detection Limit: 0.005 mg/L

Optimum Range: 0.005 - 0.40 mg/L

Sample Handling: Preserve with sodium hydroxide to pH >12 and refrigerate
at 4°C. Analyze samples within 12 days.

Reagents and Apparatus:

Cyanide reflux distillation apparatus
25 mL and 50 mL graduated cylinders
Vacuum pump

Heating mantle

250 mL volumetric flasks

Sodium hydroxide

Sulfuric acid, concentrated
Magnesium chloride

Deionized water

10. Bismuth nitrate

11. Sulfamic acid

12. Acetic acid, concentrated

13. Sodium thiosulfate, crystals

WOSNOYU LGN —

Reagent Preparation: (Prepare fresh every 6 months, unless otherwise noted.)

1. Sodium hydroxide (1.25N): Dissolve 50.0 g NaOH in D.I. water and
dilute to 1 liter in a volumetric flask. Store in a plastic bottle.

2. Maanesijum chloride solution: Dissolve 510.0 g MgCi,-6Hp0 in D.1.
water and dilute to 1 liter. Store in a plastic bottle.

3. Stock cyanide solution (1000 ma/L): Dissolve 0.6275 g KCN and
0.5 g KOH and dilute to 250 mls with D.I. water in a volumetric flask.
Prepare fresh every month. CAUTION: TOXIC! Refrigerate.

[ INORGSOP]
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Standard cyanide solution (5 ma/L): -Pipet 5 mL of stock cyanide

solution into 1 L volumetric flask containing approximately 500 mL
D.I. water and 2 mL of 10N NaOH as a preservative. Dilute to volume
with DI water. Prepare fresh weekly. Refrigerate.

Bismuth nitrate solution: Dissolve 30.0 g of Bi(NO3)3 in 100 mL of
D.I. water. While stirring, add 250 mL of concentrated acetic acid.
Stir until dissolved. Dilute to 1 liter with D.I. water.

Sulfamic acid solution: Dissolve 40.0 g of sulfamic acid in D.I.
water. Dilute to 1 Titer.

CAUTION: Use care in handling of samples with cyanide because of the
toxicity. Avoid skin contact, inhalation, or ingestion. ALWAYS HAVE
A RESPIRATOR IN AREA WHEN DOING THIS TEST.

If a sample begins to bump or back up the tube, quickly increase the
flow rate, and turn the heat down (or off) until bumping subsides. _

If a sample does boil over, proceed as follows:

Put on respirator

Pull inlet tube out

Turn heat off (For your proctection, use gloves.)

- Put sample and heating mantle into hood

- When sample is cool remove from mantle and heat mantle in hood on
high until acid fumes have dissapated.

Oxidizing agents, such as chlorine, interfere by decomposing cyanides.
If chlorine is believed to present, put a drop of sample on potassium
jodide starch paper. If paper turns bluish, add a few crystals of
sodium thiosulfate (NapSp03) to the sample, mix, and retest. Continue
adding sodium thiosulfate until free from chlorine. Then, add 0.1 g
sodium thiosulfate in excess.

Sulfides interfere by forming thiocyanate at a high pH. If sulfides
are believed to be present, put a drop of sample on lead acetate test
paper treated with acetic acid buffer solution at ph4. Darkening of
paper indicates sulfides. If sulfides are present, add 50 mL of
bismuth nitrate solution after the air rate is set through the air
inlet tube. Mix for 3 minutes prior to addition of HpS04.

Alternatively, Cd(NO3)2-4Hp0, CdCO3 or PbCO3 can be added after the
distillation, but prior to color development. Bismuth nitrate added
prior to the distillation process is the preferred choice.

Fatty acids, high carbonates, and aldehydes can interfere. Refer to
Standard Methods for troubleshooting.

CNDISC1-2



High concentrations of NO3 and NO; can give false positive results.

If samples contain high concentra%ions of NO3 and/or NOp, add 50 mL of
sulfamic acid solution after the air rate is set through the air inlet
tube. Mix for 3 minutes prior to addition of HpS04.

Procedure:

1.

10.
1.

All glassware is to be soap and water washed, tap rinsed, and
deionized rinsed prior to analyses. Dichromate or acetone may also be
used to clean the glassware prior to the soap and water wash.

Connect and set up cyanide reflux distillation apparatus as shown in
Figure 2.

Prepare the 0.10 mg/L cyanide digestion standard as follows:

Add 5 mL of the 5 mg/L cyanide solution to 250 mL of DI water.
(Prepare in the distillation flask.)

Pour 250 mL of sample into cyanide distilling flask. If a solid or
semi~solid sample is to be anaylzed, use a 1.0 g sample size and add
250 mL of D.I. water to the distilling flask. (Record the amount of
sample used.) Add an additional 250 mL D.I. water for a total volume
of 500 mL in the distillation flask. Add 3-5 boiling chips.

To Spike: Add 5 mL of the 5 mg/L cyanide solution to the 250 mL
of sample, for a final concentration of 0.10 mg/L CN.

Using a graduated cylinder, add 50 mL 1.25 N sodium hydroxide to the
absorber tube and connect.

Turn on vacuum pump and adjust so that one bubble per second enters
the distillation flask through the air inlet tube.

Slowly add 25 mlL concentrated sulfuric acid through the air inlet
tube. Rinse the tube with D.I. water and wait for about 2-3 minutes,
until the sulfuric acid has been dispersed into the sample.

Using a graduated cylinder, add 20 mL magnesium chloride solution into
the air inlet tube and rinse the tube with D.I. water.

Turn heating mantle on to 60-63% of scale. Watch vacuum rate
carefully and adjust as necessary maintaining a rate of one bubble per
second. As the temperature increases, bubbling increases, and the
solution can be drawn from the absorption tube or blown out the air
inlet tube. Reflux for one hour after the sample comes to a boil.

Turn off heat and continue vacuum for 15 minutes.

Disconnect absorber, DI rinse absorber top into absorbing solution,
and shut off vacuum pump.

[ INORGSOP]
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12.

13.

Quality

Pour solution from absorber tube into a 250 mL volumetric flask.
Using D.I. water, rinse the absorption tube (3 times) and add to the
volumetric flask. Dilute to mark with DI water. Mix by inverting.

Distillates are ready for analysis. Proceed with Lachat SOP CHAAKC
for the automated colorimetric step.

Control:

1.

The standard curve does not need to be carried through the
distillation procedure.

A reagent blank is to be analyzed with each set of samples. This
blank is to be carried through the distillation steps as a chsck for
contamination. Date and initial blank container.

A quality control calibration standard of 0.10 mg/L cyanide is to be
anaylzed with each set of samples. This standard is to be carried
through the entire procedure including the distillation step. Date
and initial standard container.

A known reference standard (LCS) is to be analyzed with each set of
samples. This standard is to be carried through the entire procedure
including the distillation steps. This standard must be within
80-120 % of the true value and within 95% confidence limits (if
available) or the samples are to be reanalyzed.

Duplicate and spike a minimum of 1 out of 10 samples. If less than 10
samples are anaylzed, a duplicate and spike are still required. Spike
recoveries and duplicate results are to be within acceptable ranges.

Aqueous and solid/semi-solid samples are separate matrices.
Duplicates and spikes are required for each matrix type.

Calculation:

1. Calculate distillate concentration with Lachat QuikChem software, in
the concentration mode, using the IBM XT computer. (Be sure to
calculate in any distillation dilution into the final result.)
ug/L CN = (distillate volume,ml){distillate concentration.ma/t) x 1000

(sample volume,mL)
mg/kg CN = (distillate volume,mL)(distillate concentration.ma/L)
(sample weight,gm)
[ INORGSOP]
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